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ABSTRACT  
 
The  a im  o f  th is  s tudy  was  to  de te rm ine  the  p reva lence  and  causes  
as  we l l  as  the  r isk  fac to rs  o f  v isua l  impa i rment  (V I )  and  b l i ndness  
among B lack  South  A f r ican s  w i th  d iabe tes  me l l i tus  (DM)  aged  40  
yea rs  and  o lde r  in  Mopan i  D is t r i c t ,  L impopo p rov ince ,  South  A f r ica .  
 
Th is  was  a  c ross -sec t iona l  s tudy  in  wh ich  B lack  South  A f r i can s  wi th  
DM aged  ≥40  yea rs  o ld  we re  exam ined  fo r  V I  and  b l indness .  In  
add i t ion ,  an th ropomet r ic  as  we l l  as  r i sk  fac to rs  fo r  V I  and  b l indness  
were  s tud ied .  A  to ta l  o f  225  pa r t ic ipan ts  were  se lec ted  f rom seven 
Pub l ic  Hea l th  Fac i l i t ies  in  M opan i  D is t r ic t .  Da ta  was  co l lec ted  us ing 
s tanda rd  op tome t r i c  ins t ruments ,  an th ropomet r ic  ins t ruments  and  
s t ruc tu red  in te rv iews .  Data  ana lys i s  was  done  us ing  the  S ta t is t i ca l  
Ana lys is  Sys tem (SAS )  and  Mic roso f t  Exce l  so f twa re  packages.  
 
The  ages  o f  the  pa r t ic ipan ts  ranged f rom 40  to  90  yea rs  w i th  a  mean 
o f  61 .5±10 .49  yea rs .  The re  were  more  fema les  (71 .5% ) than  ma les  
(28 .4%).  The  p reva lence  o f  uncor rec ted  V I  and  b l indness  in  the  r igh t  
eyes  o f  the  par t ic ipan ts  was  70 .7% and  3 .6%,  respect i ve ly .  In  t he  
le f t  eyes ,  i t  was  72% and  3 .1%,  respect i ve ly .  H oweve r ,  f o l l owing  
op t i ca l  co r rec t ion ,  t he  p reva lence  in  r i gh t  eyes  was  41 .3% and  3 .6%,  
respect i ve ly .  In  the  le f t  eyes ,  i t  was  42 .2% and 3 .1%,  respec t i ve ly .   
 
R isk  fac to rs  tha t  we re  in d iv idua l l y  assoc ia ted  w i th  V I  and  b l indness  
inc lude  a ge ,  educa t iona l  qua l i f i ca t ion ,  month ly  income,  knowledge  o f  
DM types ,  o ra l  DM t rea tment  (p i l l s ) ,  los ing  we igh t ,  comp l iance  to  
los ing  we igh t ,  f am i l y  h i s to ry  o f  DM ,  phys ica l  ac t i v i t y ,  and  da te  o f  
l as t  eye  exam ina t ion  .W hen log is t ic  regress ion  was  used ,  knowledge  
o f  DM types ,  p i l l s ,  and  comp l iance  to  los ing  we igh t ,  fam i l y  h is to ry  o f  
DM,  month ly  income and  phys ica l  ac t i v i t y  rema ined  a ssoc ia ted  w i th  
V I  and  b l indness .   
 
The  h igh  p reva lence  o f  V I  in  th is  d iabe tes  popu la t ion  was  no t  
p r imar i l y  due  to  DM i tse l f ,  bu t  due  to  re f rac t i ve  e r ro r  and  ca ta rac t ,  
cond i t ions  wh ich  have  e f fec t i ve  and  easy  t rea tments .  A  to ta l  o f  84% 
o f  t he  par t i c ipan ts  we re  v isua l l y  impa i red  due  to  e i the r  re f rac t i ve  
e r ro r  o r  ca ta rac t  o r  bo th  and  on ly  3 .8% due  to  d iabe tes  re t inopa thy .  
I t  i s  the re fo re  recommended  tha t  app rop r ia te  and  a f fo rdab le  
re f rac t ion  and  ca ta rac t  su rg ica l  se rv i ces  be  made  ava i lab le  and  
access ib le  to  th i s  popu la t ion .  
 
Key te rms :  B l indness  and  v i sua l  impa i rment ,  d iabe tes ,  d iabe t ic  
re t inopa thy ,  re f rac t i ve  e r ro r ,  v i sua l  acu i t y ,  ca ta rac t ,  p reva lenc e  and  
causes  o f  v i sua l  impa i rmen t ,  c l in ica l  r i sk  fac to rs  fo r  v i sua l  
impa i rmen t .  
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1  
CHAPTER 1  
 
1 .1  INTRODUCTION 
 
Visua l  impa i rment  o r  b l i ndness  is  one  o f  the  m ost  f ea red  d isab i l i t ies  
tha t  a  pe rson  can  su f fe r .  Pe rsons  wi th  d iabe tes  me l l i tus  (DM)  rega rd  
d iabe t i c  re t inopa thy  and  v i sua l  impa i rment  as  the  mos t  devas ta t ing 
compl ica t ions  o f  d iabe tes  (Coyne,  Margo l i s ,  Kennedy -Mar t in ,  Baker ,  
K le in ,  Pau l ,  Rev ick i  2004 :450 ) .  Th is  is  p robab ly  because  the  
a f fec ted  pe rsons a re  unab le  to  pe r fo rm  s imp le  tasks ,  such  as  
read ing,  d r i v ing,  wa lk ing  a round  wi thou t  ass is tance  and  
independence  gene ra l l y .   
 
The  ob jec t i ve  o f  th i s  s tudy  was  to  de te rmine  the  p reva lence  and  
causes  o f  v i sua l  impa i rment  among B lack  South  A f r i can s  w i th  DM 
who  were  40  yea rs  and  o lde r  in  Mopan i  D is t r i c t  o f  the  L impopo 
P rov ince .  Consequen t l y ,  th is  chap te r  beg ins  w i th  an  ove rv iew o f  
v i sua l  impa i rment  and  b l indness ;  the  de f in i t ions ,  p reva lence ,  f ac to rs  
in f luenc ing v i sua l  impa i rment  and  b l indness  as  we l l  as  the  
consequences  o f  v i su a l  impa i rment  and  b l indness .  Fo l lowing  th is  i s  
an  ove rv iew o f  DM  where in  the  de f in i t ion ,  c lass i f i ca t ion s ,  
ep idem io logy  an d  comp l i ca t ions  o f  d iabe tes  a re  d i scussed.   The  
background  and  sou rce  o f  the  resea rch  p rob lem,  as  we l l  as  the  
research  p rob lem a re  a l so  ou t l ined .  The  a im  o f  the  s tudy ,  research  
quest ions ,  the  s ign i f i cance  o f  the  s tudy  and  the  resea rch  des ign  and  
method  a re  ou t l ined  in  th is  chap te r .  
 
1 .2  AN OVERVIEW OF VISUAL I MP AIRMENT AND B LINDNESS 
 
1.2 .1  De f in i t ion  o f  v isual  impai rment  and b l indness  
 
The  W or ld  Hea l th  Organ iza t ion  (W HO)  de f ines  v i sua l  impa i rmen t  (V I )  
as  P resen t ing  V isua l  Acu i t y  (PVA)  tha t  i s  wo rse  than  6 /1 8 ,  bu t  be t te r  
and  equa l  t o  3 /60  o r  a  cor respond ing  V isua l  F ie ld  (VF)  l oss  o f   <  20 0   
a round  the  cen t ra l  f i xa t ion  in  the  be t te r  eye  wi th  p resen t ing  op t ica l  
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cor rec t ion  i f  any  ( ICD -10 ,  V I  ca tego r ies  1  and  2 )  (W HO 2011) .  
B l indness  is  de f ined  as  PVA o f  wo rse  than  3 /60 ,  o r  a  cor respond ing  
VF  loss  o f  less  than  10  degrees  a round  the  cen t ra l  f i xa t ion  in  the  
be t te r  eye  wi th  p resen t ing op t ica l  co r rec t ion  i f  any  ( ICD -10 ,  v i sua l  
impa i rmen t  ca tego r ies  3 ,  4 ,  and  5 )  (W HO 2011 ) .  In  t h i s  s tudy ,  the  
de f in i t ion  o f  v i sua l  impa i rment  and  b l indness  was  ada p ted  f rom the  
de f in i t ion  o f  v i sua l  impa i rme nt  and  b l indness  by  the  W or ld  Hea l th  
o rgan iza t ion  (W HO 2011) .  The  W HO rev ised  ca tego r ies  o f  v i sua l  
impa i rmen t  (V I )  i s  shown in  Tab le  1 .1  
 
Tab le  1 .1 :  Show s the  r evised ca tegor ies  o f  v isua l  impai rment   
 
                     P resent ing  dis tance visual  acui ty  
Ca tegory  Worse than:  Equal  to  or  be t ter  
than:  
M i l d  o r  n o  V I  
        0  
 6 / 1 8  
3 / 1 0  ( 0 . 3 )  
2 0 / 7 0  
M o d e r a t e  V I  
        1  
6 / 1 8  
3 / 1 0  ( 0 . 3 )  
2 0 / 7 0  
6 / 6 0  
1 / 1 0  ( 0 . 1 )  
2 0 / 2 0 0  
S e v e r e     V I  
        2  
 6 / 6 0  
1 / 1 0  
2 0 / 2 0 0  
  3 / 6 0  
1 / 2 0   ( 0 . 0 5 )  
2 0 / 4 0 0  
B l i n d n e s s  
        3  
3 / 6 0  
1 / 2 0  ( 0 . 0 5 )  
2 0 / 4 0 0  
1 / 6 0 *  
1 / 5 0  ( 0 . 0 2 )  
5 / 3 0 0  ( 2 0 / 1 2 0 0 )  
B l i n d n e s s  
        4  
1 / 6 0 *  
1 / 5 0  ( 0 . 0 2 )  
5 / 3 0 0  ( 2 0 / 1 2 0 0 )  
L i g h t  p e r c e p t i o n  
B l i n d n e s s  
        5  
N o  l i g h t  p e r c e p t i o n  
        9  U n d e t e r m i n e d  o r  u n s p e c i f i e d  
 
*  Counts  f inge rs  (CF)  a t  1  met re  
Adapted  f rom:  ICD upda te  and  rev is ion  p la t fo rm:  change  the  
de f in i t ion  o f  b l indness .  F rom:  h t tp : / /www.who . in t /b l indness /en /  
 (Accessed 13 /10 /2011 ) .  
 
Acco rd ing  to  the  W HO (2008b ) ,  v i sua l  impa i rment  i s  v i s ion  loss  
resu l t ing  f rom d isease ,  t rauma,  o r  a  congen i ta l  o r  degene r a t i ve  
cond i t ion  tha t  canno t  be  co r rec ted  by  conven t iona l  means such  as ,  
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spec tac les ,  con tac t  lenses ,  med ica t ion ,  o r  su rge ry .  B l indness  i s  the  
inab i l i t y  to  see  (W HO 2011 ) .  Howeve r ,  th i s  u l t imate  fo rm o f  
b l indness  i s  ra re .  The  ma jo r i t y  o f  “b l ind ”  peop le  have  a  pe rmanent  
l oss  o f  v i s ion ,  bu t  no t  a l l  o f  the i r  eyes igh t .  The  seve r i t y  o f  v i s ion  
loss  can  va ry  w ide ly  and  may resu l t  i n  equa l l y  va ry ing  degrees  o f  
f unc t iona l  impa i rment  (Preven t  B l indness  Amer ica  2002:4 ) .  The  
lead ing  causes o f  b l indness  inc lude  eye  d iso rde rs  such  as  ca ta rac t ,  
g laucoma,  age - re la ted  macu la r  degene ra t ion ,  co rnea l  opac i t ies ,  and  
d iabe t i c  re t inopa thy ,  t rachoma,  e t c  (W HO 2011 ) .   
 
1.2 .2  Prevalence  o f  v isual  impai rment  and b l indness  
 
In  2010,  the  W HO re leased  the  new g loba l  es t imates  o f  v isua l  
impa i rmen t ,  wh ich  ind ica ted  tha t  t he  number  o f  peop le  w i th  
p resen t ing  v i sua l  impa i rment  was  285  mi l l ion .  Of  these ,  246  m i l l ion  
had  low v i s ion  and  39  m i l l ion  were  b l ind .  A  la rger  pe rcen tage  o f  
peop le  w i th  v i sua l  impa i rmen t  were  ove r  the  age  o f  50  yea rs  (W HO 
2012 ) .  In  the  A f r ican  Cont inen t ,  t he  W HO est imated  the  number  o f  
pe rsons  wi th  v i sua l  impa i rment  and  b l indness  to  be  26 .3  m i l l ion  and  
5 .9  m i l l ion ,  respec t i ve ly  (W HO 2012 ) .  Howeve r ,  t he  W HO c i ted  tha t  
d i rec t  compar i son  o f  these  es t ima tes  w i th  ear l ie r  es t imates  o f  v i sua l  
impa i rmen t  and  b l i ndness  is  no t  poss ib le  due  to  d i f f e rences  in  the  
methodo log ies  used .   
  
The  f i rs t  re l iab le  da ta  on  v isua l  impa i rment  we re  pub l ished  in  1990 .  
In  tha t  repo r t ,  the  g loba l  es t imate  fo r  the  number  o f  peop le  w i th  
v i sua l  impa i rment  wa s  148  m i l l ion ;  38  m i l l i on  we re  b l ind  and  110  
m i l l ion  had  low v i s ion .  The  g loba l  p reva lence  o f  b l indness  was  0 .7% 
(Thy le fo rs ,  Négre l ,  Pa ra ra jasega ram & Dadz ie  1995 :120 ) .  In  the  
s tudy  conducted  in  2002  (Resn iko f f ,  Pasco l in i ,  E tya ’a le ,  Ko cur ,  
Pa ra ra jasega ram,  Pokha re l  &  Mar io t t i  2004 :848 ) ,  the  number  o f  
peop le  w i th  low v is ion  and  b l indness  was 124  m i l l ion  and  37  m i l l ion ,   
respect i ve ly .  Th is  i nd ica ted  an  inc rease  o f  those  wi th  low v i s ion  f rom  
110  m i l l ion  in  1990  to  124  mi l l ion  in  2002 .  However ,  the  number  o f  
those  wi th  b l indness  dec reased  f rom 38  mi l l i on  to  37  m i l l ion  in  the  
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same du ra t ion  (Resn iko f f  et  a l  2004 :848 ) .   The  g loba l  es t imate  o f  
the  p reva lence  o f  b l indness  was  0 .7%  in  2000 ,  and  i s  expected  to  
inc rease  to  ove r  1% by  2020 ,  i f  app rop r ia te  in te rven t ions  a re  no t  
imp lemented  to  e l im ina te  the  causes  o f  avo idab le  o r  p reven tab le  
b l indness .  Th is  i nc rease  i s  l i ke ly  t o  resu l t  f rom the  env isaged 
popu la t ion  g rowth  and  a  rap id  inc rease  in  the  num ber  o f  e lde r l y  
peop le  (F r i ck  &  Fos te r  2003:473 ) .   Howeve r ,  i f  V IS ION 202 0 
p rogrammes  a re  imp lemented  success fu l l y ,  the  p reva lence  o f  
b l indness  is  expec ted  to  dec rease  to  0 .3% by  the  yea r  2020  (Fr i ck  &  
Fos te r  2003:  474 ) .   
 
1.2 .3  Fac tors  in f luenc ing the  visual  impai rment  and  b l indness  
 
The preva lence  o f  v i sua l  impa i rment  is  expe cted  to  doub le  by  2020,  
i f  measu res  to  e l im ina te  app rox imate ly  80% causes  o f  avo idab le  
b l indness  a re  no t  taken  (Resn iko f f  &  Parara jasegaram 2001:223 ) .  
Th is  imp l ies  tha t  i f  hea l th  au tho r i t ies  and  o the r  s takeho lde rs  can  
iden t i f y  the  facto rs  tha t  i n f luence  the  p reven t ion  o f  v i sua l  
impa i rmen t  and  take  app rop r ia te  ac t ion ,  then  the  p reva lence  o f  
v i sua l  impa i rment  can  be  reduced.  Ava i lab i l i t y ,  access ib i l i t y ,  and  
a f fo rdab i l i t y  o f  eye  ca re  se rv i ces  have  been  iden t i f ied  as  the  th ree  
p r imary  fac to rs  tha t  cou ld  in f luen ce  the  p reven t ion  o f  v isua l  
impa i rmen t  (N tsoane  &  Oduntan  2010:183 ,  S i lva ,  Ba teman  &  
Cont re ras  2002:270 ) .  In  add i t ion ,  seconda ry  fac to rs  such  as  
demograph ic ,  pe rsona l  and  soc io -economic  fac to rs  have  a lso  been  
iden t i f ied  as  ba r r ie r s  to  the  up take  o f  ava i lab le ,  access ib le ,  and  
a f fo rdab le  eye  care  se rv ices  (Ntsoane  &  Oduntan  2010 :183 ) .    
 
Eye  care  se rv i ces  a re  ava i lab le  in  va ry ing  degrees  in  many count r ies  
o f  the  wor ld  inc lud ing  in  the  deve lop ing  coun t r ies .  W i th in  a  coun t ry ,  
ava i lab i l i t y  o f  eye  care  se rv i ces  m ay va ry  f rom p rov ince  to  p rov ince ,  
f rom d is t r i c t  to  d is t r i c t ,  f rom urban  a rea  to  ru ra l  a rea  and  f rom one 
communi t y  to  the  o ther .  In  many deve lop ing count r ies ,  eye  
spec ia l is t s  a re  concent ra ted  in  ma jo r  c i t ies  and  towns ,  and  thus  
exc lud ing ,  f o r  ins tance ,  the  ma jo r i t y  o f  ru ra l  peop le  requ i r i ng 
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ca ta rac t  su rge ry  (Va idyanathan ,  L imburg,  Fos te r  &  Pandey 
1999 :104 ) .  Th is  wou ld  resu l t  i n  an  unnecessary  inc rease  in  t he  
p reva lence  o f  v isua l  impa i r men t .  In  some ins tances,  serv i ces  may be  
ava i lab le ,  bu t  no t  access ib le  to  the  po ten t ia l  bene f i c ia r ies .  
Access ib i l i t y  i s  t he  t rave l  t ime  requ i red  by  the  pub l ic  t ranspo r ta t ion  
to  reach  the  nea res t  eye  ca re  p rov ide r  (S i l va  et  a l  2002 :271 ) .  
 
In  some s tud ies  in  the  Car ibbean and  Cent ra l  Amer ica ,  eye  ca re  
serv i ces  were  cons idered  as   access ib le  i f  the  t rave l  t ime  was  <1 .5  
hou rs ;  marg ina l l y  access ib le  i f  t rave l  t ime  was  be tween  1 .5  hours  to  
3  hou rs ;  inaccess ib le  i f  t rave l  t ime  was  >3  hou rs .   A f fo rdab i l i t y  o f  
eye  ca re  se rv i ces  is  based  on  the  income leve ls ,  cos ts ,  e f f i c iency  
and  p r ices  (S i l va  et  a l  2002 :271 ) .  In  the  Un i ted  S ta tes  o f  Amer ica ,  a  
med ian - income worke r  may spend  3  days  sa la ry  fo r  an  eye  
examina t ion  and  a  s imp le  pa i r  o f  p resc r ibed  read ing  g lasses .  In  E I  
Sa lvado r ,  T r in idad  and  St .  V incen t ,  the  cos t  may be  15  days  o f  
sa la ry ;  in  Honduras  i t  may be  a  mon th  sa la ry  and  so  on  (S i l va  e t  a l  
2002 :271 ) .  Th is  i nd ica tes  tha t  even  in  coun t r ies  whe re  eye  ca re  
serv i ces  a re  ava i lab le ,  the  p reva lence  o f  v isua l  impa i rment  wou ld  
con t inue  to  inc rease  as  long  as  serv i ces  a re  no t  access ib le  and  
a f fo rdab le .   
 
Ava i lab i l i t y ,  access ib i l i t y  and  a f fo rdab i l i t y  o f  eye  care  se rv i ces  a re  
no t  the  on ly  f ac to rs  tha t  cou ld  in f luence  the  p reva lence  o f  v i sua l  
impa i rmen t .  O ther  f ac to rs  tha t  we re  iden t i f ied  as  ba r r ie rs  to  the  
up take  o f  eye  ca re  se rv i ces  inc lude  fear  o f  doc to rs  o r  hosp i ta l  
env i ronment  and  fea r  o f  t rea tment .  L im i ta t ion  o f  da i l y  ac t i v i t ies  a f te r  
the  ope ra t ion ,  be ing  to ld  to  wa i t  f o r  ca ta rac t  to  “mature ” ,  and  no  one  
to  accompany  them to  the  eye  c l in i c  and  cu l tu ra l  be l ie f s  we re  a lso  
c i ted  as  ba r r ie rs  respons ib le  fo r  t he  low up take  o f  se rv i ces  
(F le tche r ,  Donoghue ,  Devava ram,  Thu las i ra j ,  Sco t t ,  Abda l la ,  
Shanmughan &   Murugan  1999:  1397,  Va idyanathan  et  a l  1999 :106 ) .  
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1.2 .4  The consequences of  v isual  impa irment  and b l indness   
 
Visua l  impa i rment  and  b l indness  have  a  nega t i ve  impact  on  the  
soc ioeconomic  l i fe  o f  an  ind iv idua l ,  and  when  the  p reva le nce  o f  
v i sua l  impa i rment  and  b l indness  in  commun i t ies  i s  h igh ,  the  
consequences  become a  s ign i f i can t  pub l i c  hea l th  p rob lem (W est  &  
Sommer  2001:224) .  V isua l  impa i rmen t  and  b l indness  a re  assoc ia ted  
w i th  a  number  o f  d i f f i cu l t ies  w i th  Ac t i v i t ies  o f  Da i l y  L i v ing  (ADL)  
tasks  as  we l l  as  dependence  and  p rogress ion  o f  d isab i l i t ies  (W est ,  
Munoz,  Rub in ,  Sche in ,  Bandeen -Roche,  Zege r ,  Ge rman ,  F r ied  &  the  
SEE Pro jec t  Team 1997:78 ) .  
 
The  v isua l l y  impa i red  and  b l ind  ind iv idua ls  face  many bar r ie rs  in  
the i r  l i ves  inc lud ing  poo r  access  to  in fo rmat ion ;  poo r  access  to  
pub l ic  p remises ,  se rv i ces  and  env i ronment  as  we l l  as  h igh  leve ls  o f  
unemp loyment  (Daye  2005)  [de ta i ls  in  chap te r  3 ] .   
 
In  the  B lue  Mounta ins  Eye  Study ,  i n  Aust ra l i a ,  pa r t ic ipan ts  w i th  
v i sua l  impa i rment  we re  less  l i ke l y  to  be  marr ied ,  to  have  h ighe r  
qua l i f i ca t ions ,  t o  own  a  home o r  be  cu r ren t l y  emp loyed  than  those  
wi thou t  v i sua l  impa i rment  (Ch ia ,  W ang,  Roch tch ina ,  Sm i th ,  Cumming 
&  Mi t che l l  2004 :72 ) .   S im i la r  f ind ings  were  repo r ted  in  the  S ingapo re  
Ma lay  Eye  Study  (Chong,  Lamoureux,  Jenk ins ,  Aung,  Saw &  W ong 
2009 :1644 ) .  In  the  B lue  Mounta ins  Eye  S tudy ,  b o th  cor rec tab le  and  
non -co r rec tab le  v i sua l  impa i rment  we re  found  to  have  a  de t r iment a l  
impac t  on  the  Hea l th -Re la ted  Qua l i t y  Of  L i f e  (HRQOL)  o f  the  
a f fec ted  ind iv idua ls ,  a l though  the  impact  o f  the  non -cor rec tab le  was 
g rea te r  than  tha t  o f  co r rec tab le  v isua l  impa i rment .  Ind iv idua ls  w i th  
v i sua l  impa i rment  we re  more  l i ke l y  to  have  a  h is to ry  o f  ang ina  and  
s t roke  (Ch ia  et  a l  2004 :72 ) .  
 
The  cos ts  o f  los t  p roduct i v i t y  and  o f  rehab i l i ta t ion  and  educa t ion  o f  
the  b l ind  cons t i tu te  a  s ign i f i can t  bu rden  to  the  ind iv idua l ,  the  fami l y  
and  soc ie t y  [ de ta i l s  o f  the  cos ts  o f  v i sua l  impa i rment  and  b l indness  
a re  d i scussed in  chap te r  2 ] .   
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L i te ra tu re  repo r t s  have  ind ica ted  tha t  d iabe tes  me l l i tus  is  a  ma jo r  
pub l ic  hea l th  p rob lem tha t  i s  l i ke ly  t o  tu rn  in to  a  g loba l  ep idem ic  
( In te rna t iona l  D iabe t i c  Fede ra t ion  ( IDF)  2003 :7 ) .  Approx imate ly  10% 
o f  peop le  who  have  had  DM  fo r  15  yea rs  deve lop  seve re  v i sua l  
impa i rmen t  and  abou t  2% become b l ind  (W HO 2008d) .  D iabe t i c  
re t inopa thy  (DR)  i s  one  o f  t he  many compl i ca t ions  o f  DM and  the  
lead ing  cause  o f  new cases  o f  b l indness  in  many deve loped 
count r ies  and  is  becom ing  a  f requen t  ca use  o f  b l indness  in  
deve lop ing  count r ies .  The  W HO has es t imated  tha t  DR i s  respons ib le  
fo r  app rox ima te ly  4 .8% o f  t he  wor ldwide  b l indness  (W HO 2006:1 ) .  In  
Sou th  A f r ica ,  d iabe t i c  re t inopa thy i s  respons ib le  fo r  app rox ima te ly  
8% o f  b l indness  [Sou th  A f r i can  Depar tmen t  o f  Hea l th  (SA  DoH )  
2002 :12 ] .  Th is  s tudy  focussed  on  v i sua l  impa i rment  and  b l indness  
among B lack  Sou th  A f r i can s  w i th  DM who  were  40  yea rs  and  o lde r  in  
Mopan i  D is t r i c t ,  L impopo  P rov ince .  An  overv iew o f  d iabe tes  and  i t s  
ocu la r  comp l ica t ions  is  d i scuss ed be low.   
 
1.3  OVERVIEW OF DI ABETES  
 
1.3 .1  De f in i t ion  and descr ip t ion of  d iabe tes  
 
Diabetes  me l l i tus  i s  a  ch ron ic  d isease  cha rac te r ised  by  chron ic  
hype rg lycaemia  tha t  causes  damage  to  many o f  the  body ’s  sys tems,  
i n  par t i cu la r  the  b lood  vesse ls  and  ne rves .  The  ch ron ic  
hype rg lycaemia  resu l ts  f rom an  inhe r i ted  and /o r  acqu i red  de f ic iency 
in  insu l in  secre t ion ,  i nsu l in  ine f fec t iveness  o r  bo th  (W HO 2008a) .  
D iabe tes  ins ip idus  (D I )  i s  a  ra re  d isease  tha t  i s  cha rac te r ised  by  the  
inab i l i t y  o f  the  k idneys  to  conse rve  wa te r  as  they  pe r fo rm  the i r  
f unc t ion  o f  f i l te r ing  b lood .  Th is  causes  the  a f fec ted  ind iv idua ls  to  
pass  la rge  vo lume  o f  d i lu ted  u r ine ,  wh ich  resu l ts  in  po lyd ips ia  and  
the  need  to  d r ink  more  wa te r .  Ind iv idua ls  w i th  D I  may qu ick l y  
become dehyd ra ted  when  they  do  no t  d r ink  enough  wa ter  (N IDDK 
2012 ) .  
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1.3 .2  Class i f ica t ion o f  d iabe tes  mel l i tus  
 
The  W HO in  co -ope ra t ion  w i th  the  Nat iona l  Da ta  g roup  (USA)  (W HO 
2002 :5 ) ,  c lass i f ied  DM based  on  ae t io logy  in to  Type  1 ,  Type  2 ,  
Gesta t iona l  d iabe tes ,  and  o the r  sp ec i f i c  t ype s  o f  d iabe tes .  
 
The  vas t  ma jo r i t y  o f  peop le  w i th  DM fa l l  under  Type  1  and  Type  2 .  A  
b r ie f  descr ip t ion  o f  the  t ypes  o f  DM fo l lows  he reunde r .  
 
1.3 .2 .1  Type 1  d iabe tes  mel l i tus  
 
Type  1  was  p rev ious ly  ca l led  “Juven i le -onset ”  d iabe tes  o r  Insu l in  
Dependent  D iabe tes  Me l l i tus  ( IDDM) .  I t  inc ludes  a l l  those  cases  tha t  
a re  p r imar i l y  due  to  the  des t ruc t ion  o f  the  panc rea t ic  i s le t  be ta  ce l l s .  
I f  un t rea ted ,  the  panc rea t ic  i s le t  be ta  ce l l  des t ruc t ion  may lead  to  
ke toac idos is ,  coma  and  dea th .  Type  1  may be  subd iv ided  in to   those  
cases  tha t  can  be  a t t r ibu ted  to  au to - immune  p rocesses,  as  we l l  as  
those  wi th  be ta  ce l l  des t ruc t ion  and  a re  p rone  to  ke toac idos is  f o r  
wh ich  ae t io logy  and  pa thogenes is  i s  unknown  (Type  1  id iopa th ic )  
(Amer ican  D iabe tes  Assoc ia t ion  2004:  S6 ) .  The  cha rac te r i s t ic  
f ea tu re  o f  t ype  1  a t t r ibu tab le  to  au to immune  p rocesses  i s  the  
p resence  o f  an t i -GAD,  i s le t  ce l l  o r  i nsu l in  an t ibod ies  tha t  iden t i f y  the  
au to immune  processes  respons ib le  fo r  panc rea t i c  be ta -ce l l  
des t ruc t ion  (A lbe r t i  &  Z immet  1998:  545) .   
 
Insu l in  i s  a  ho rmone  tha t  i s  p roduced  on ly  by  the  panc rea t ic  be ta  
ce l l s  and  i s  respons ib le  fo r  the  regu la t ion  o f  b lood  g lucose .  The  
cause  o f  t ype  1  DM is  no t  we l l  unde rs tood ,  bu t  genet ic  and  
env i ronmenta l  f ac to rs  have  been imp l i ca ted  as  r i sk  fac to rs  tha t  may 
t r i gge r  t he  au to immune  p rocess  tha t  causes  the  des t ruc t ion  o f  the  
panc rea t ic  be ta  ce l ls  (Cente rs  fo r  D isease  Cont ro l  and  P reven t ion  
2008 ) .  V i ruses ,  such  as  rube l la ,  coxsack ie  B  and  mumps  a re  
poss ib le  t r i gge rs  fo r  panc rea t i c  be ta  ce l ls  des t ruc t ion .   T ype  1  DM 
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accoun ts  fo r  5 % o f  those  wi th  DM.  Th is  t ype  o f  DM p redominan t l y  
a f fec ts  ch i ld ren  and  ado lescence ,  bu t  can  occur  a t  any  ag e  (Cente rs  
fo r  D isease  Cont ro l  and  P reven t ion  2012 ) .  Pa t ien ts  w i th  t ype  1  DM 
o f ten  comp la in  o f  sudden  inc reased  th i rs t  (po lyd ips ia ) ,  inc rea sed 
hunger  (po lyphag ia ) ,  and  increase  u r ina t ion  (po lyu r ia ) .  The  a f fec ted  
ind iv idua ls  requ i re  insu l in  the rapy  fo r  su r v i va l  (Amer ican  D iabe t ic  
Assoc ia t ion  2004:S6 ,  W HO 2002:6 ,  W HO 2009) .  
 
1.3 .2 .2  Type 2  d iabe tes  mel l i tus  
 
Type  2  DM was  p rev ious ly  ca l led  “Adu l t -onset ”  o r  Non - Insu l in  
Dependent  D iabe tes  Me l l i tus  (N IDDM) .  Th is  t ype  resu l t s  f rom insu l in  
res is tance ,  a  d i so rde r  in  wh ich  ce l ls  do  no t  use  insu l in  p roper l y ,  
and /o r  de fec ts  in  i ns u l in  p roduct ion .  Type  2  accounts  fo r  90 -95% o f  
a l l  d iagnosed  cases  o f  DM.  I t  i s  more  common  among o lde r  peop le  
who  a re  obese ,  have  fami l y  h is to ry  o f  DM,  h i s to ry  o f  ges ta t iona l  DM,  
and  a re  phys ica l ly  i nac t i ve .  Cer ta in  race  o r  e thn ic  g roups  (A f r ican  
Amer icans ,  H ispan ic  Amer icans ,  and  Ind ian  Amer icans  e tc . )  a re  a t  
g rea te r  r i sk  o f  de ve lop ing  t ype  2  than  o the rs  (Cente rs  fo r  D isease  
Cont ro l  and  P reven t ion    2008) .  Un l ike  t ype  1 ,  where  the  symp toms 
a re  sudden,  symptoms in  t ype  2  a re  g radua l .  As  a  resu l t ,  the  d isease  
may be  recogn ised  seve ra l  yea rs  a f te r  onse t ,  once  compl i ca t ions  
have  a l ready  a r isen  (Amer ican  D iabe tes  Assoc ia t ion  2004:  S7) .   
Many o f  the  a f fec ted  ind iv idua ls  can  con t ro l  the i r  b lood  g lucose  
th rough  hea l thy  d ie t ,  pa r t ic ipa t ing  in  phys ica l  ac t i v i t ies ,  we igh t  l oss ,  
and  tak ing  o ra l  med ica t ion  (Cente rs  fo r  D isease  Cont ro l  and  
P reven t ion  2008,  W HO 2009) .  
 
1.3 .2 .3  Gesta t ional  d iabe tes  me l l i tus  
 
Th is  is  a  fo rm  o f  g lucose  in to le rance  d iagnosed  in  some women 
du r ing  p regnancy.  I t  usua l l y  occurs  in  obese  women  who  have  a  
fami l y  h is to ry  o f  DM.  W omen wi th  ges ta t iona l  DM a re  20  to  50% a t  
r i sk  o f  deve lop ing  DM.  Th is  percen tage  i s  much h ighe r  than  the  
p reva lence  o f  DM in  the  genera l  popu la t ion .  Of f spr ing  bo rn  to  
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mothe rs  w i th  hype rg lycaem ia  du r ing  p regnancy  a re  more  a t  r i sk  o f  
congen i ta l  anoma l ies  than  those  bo rn  to  mothers  w i thou t  
hype rg lycaem ia  du r ing p regnancy .  App rox imate ly  90% o f  
compl ica ted  p regnanc ies  by  d iabe tes  a re  due  to  ges ta t i ona l  d iabe tes  
(Amer ican  D iabe tes  Assoc ia t ion  2004:S9,  Buchanan  &  K jos  
1999 :1854 ,  Cente rs  fo r  D isease  Cont ro l  and  P reven t ion  2008 )   
  
1.3 .2 .4  Other  speci f ic  type s of  d iabe tes  mel l i tus  
 
These  t ypes  o f  DM resu l t  f rom spec i f i c  cond i t ions  such  as  su rge ry,  
med ica t ions ,  ma lnu t r i t ion ,  i n fec t ions ,  panc rea t i c  d isease  and  o ther  
i l lnesses .  These  t ypes  o f  DM accoun t  f o r  1  to  5% o f  a l l  d iagnosed 
cases  o f  d iabe tes  (Cente rs  fo r  D isease  Cont ro l  and  Preven t ion  2008 ,  
Cente rs  fo r  D isease  Cont ro l  and  P reven t ion  2011 ) .   
 
1 .3 .3  Epidemio logy o f  d iabe tes  mel l i tus  
 
Diabetes  me l l i tus  i s  one  o f  the  mos t  common  non -communicab le  
d iseases g loba l l y  and  i s  emerg ing  to  b e  one  o f  t he  mos t  cha l leng i ng 
ep idem ics  o f  the  21  cen tu ry .  I t  i s  the  fou r th  o r  f i f th  lead ing  cause  o f  
dea th  in  mos t  deve loped  count r ies  and  has  become an  ep idemic  in  
many deve lop ing and  newly  indus t r ia l i sed  na t ions  ( IDF  2 006 ) .  
G loba l l y ,  the  number  o f  adu l ts  aged  20 -79  years  o ld  w i th  DM is  
p ro jec ted  to  inc rease  f rom 366  m i l l ion  in  2011  to  552  m i l l ion  by 
2030 .  The  p reva lence  o f  DM in  the  same age  g roup  i s  expected  to  
inc rease  f rom 8 .3% in  2011  to  9 .9% by  2030 .  I t  i s  es t ima ted  tha t  
80% o f  the  552  m i l l ion  peop le  w i th  DM l i ve  in  deve lop in g  coun t r ies  
( IDF  2011 ) .  
 
The  W HO est imates  tha t  g loba l l y ,  app rox ima te ly  2 .9  m i l l ion  dea ths  
pe r  yea r  a re  a t t r i bu tab le  to  DM,  and  approx imate ly  80% o f  the  
dea ths  occu r  in  low and  midd le - income count r ies .  W i thou t  immed ia te  
in te rven t ion ,  d iabe tes - re la ted  dea th s  w i l l  inc rease  by  more  than  50% 
in  the  nex t  decade (W HO 2009 ) .  
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Befo re  the  1950 ’s ,  ve ry  few Af r i cans  su f fe red  f rom d iabe tes .  
However ,  a f te r  the  1950 ’s ,  the  cond i t ion  has  now become a  ma jo r  
pub l ic  hea l th  p rob lem and  cha l lenge  th roughou t  the  con t inen t .  The  
reg iona l  p reva lence  o f  DM is  p ro jec ted  to  inc rease  f rom 3 .8% in  
2011  to  4 .3% in  2030;  f rom 14 .7  to  28  m i l l ion  pe rsons  wi th  the  
d isease  ( IDF  2011 ) .  The  inc rease  in  the  occur rence  o f  DM among 
Af r i cans  i s  a t t r ibu ted  to  among o ther  f ac to rs ,  age ing  popu la t ion ,  
u rban isa t ion ,  dec reased  phys ica l  ac t i v i t y ,  and  rep lacement  o f  
t rad i t iona l  nu t r i t ious  d ie t s  w i th  weste rn -s t y le  d ie t s ,  wh ich  lead  to  an  
inc rease  in  the  number  o f  obese  peop le  ( IDF 2006) .    
 
The  c rude  p reva lence  o f  DM,  impa i red  g lucose  to le rance  ( IGT) ,  and  
impa i red  fas t ing g l ycaemia  ( IFG)  in  Grea te r  Acc ra ,  Ghana,  was 
6 .3%,  10 .6% and  6 .1%,  respec t ive ly .  Age  s tandard isa t ion  to  the  
Ghana ian  popu la t ion  y ie lded  a  DM p reva lence  o f  6 .1%,  10 .5% fo r  
IGT  and  6 .1% fo r  IFG (Amoah,  Owusu &  Ad je  2002:200 ) .   The  c rude  
p reva lence  ra te  o f  t ype  2  DM in  Po r t  Ha rcour t ,  N ige r ia  was  6 .8%,  
and  the  s tandard ised  p reva lence  was  7 .9% (Nyenwe ,  Od ia ,  
Ihekwaba,  O ju le  &  Babatunde  2003:182 ) .  The  na t iona l  s tandard ised  
p reva lence  ra te  o f  t ype  2  was  2 .2%;   wh i le  the  c rude  p reva lence  was  
7 .4%,  in  those  aged  45  yea rs  and  above  who  l i ve  in  u rban  a reas  
(Nyenwe et  a l   2003 :182 ) .   
 
In  a  s tudy  conduc ted  in  Kenya ,  t he  age -ad jus ted  p reva lence  o f  DM 
was  4 .2% among females  and  4 .5% among ma les .  The  age-ad jus ted  
p reva lence  was  h ighe r  among  urban  dwe l le rs  (12 .2%)  than  among 
ru ra l  dwe l le rs  (2 .2%).  The  a ge -ad jus ted  p reva lence  o f  impa i red  
g lucose  to le rance  ( IGT)  was  12%;  w i th  13 .1% among fema les  and  
6 .1% among ma les .  As  w i th  DM,  the  age -ad jus ted  p reva lence  o f  IGT 
was  h igher  among u rban  dwe l le rs  (13 .2%)  than  among  ru ra l  dwe l le rs  
(8 .6%)  (Ch r is tensen ,  F r i i s ,  Mwan ik i ,  K i lonz o ,  Te tens ,  Bo i t ,  Omond i ,  
Kaduka  &  Bo rch -Johnsen 2009:306) .   
 
The  p reva lence  o f  DM and  impa i red  g lucose  to le rance  in  South  
A f r i ca  among Af r icans  i s  5% and  among Ind ians  i s  11 -13  % (SA  DoH 
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2002 :  12 ) .  In  a  s tudy  conducted  in  the  Prov ince  o f  kwazu lu  Nata l  in  
Sou th  A f r ica ,  t he  c rude  p reva lence  o f  DM,  IGT,  and  impa i red  fas t ing 
g l ycaem ia  ( IFG)  was  4 .6%,  6 .4%,  and  1 .6%,  respect i ve ly .  The  age -
ad jus ted  p reva lence  was  3 .9% fo r  DM,  4 .8% fo r  IGT,  and  1 .5% fo r  
IFG.  The  p reva lence  was s im i la r  i n  bo th  ma les  and  females  fo r  
d iabe tes  and  IGT,  whe reas  IFG was  h ighe r  in  ma les  than  females  
(Mota la ,  Es te rhu izen ,  Gouws,  P i r ie  &  Omar  2008:1785 ) .   
 
In  South  A f r i ca ,  d iabe t i c  re t inopa thy  i s  the  th i rd  lead ing  cause  o f  
b l indness ,  a f te r  ca ta rac t  and  g laucoma.  Fo r  p lann ing  pu rposes,  
d iabe t i c  re t inopa thy  accounts  fo r  8% o f  b l indness ,  a  f i gu re  tha t  i s  on  
the  inc rease  (SA DoH 2002:  12 ) .   To  p reven t  the  increase  in  the  
p reva lence  o f  b l indness  due  to  DM,  gove rnmen ts  and  hea l th  po l i cy -
makers  shou ld  t ake  app rop r ia te  s teps  to  m in im ise  the  inc idence  o f  
d iabe tes  where  poss ib le .    
 
1.3 .4  Compl ica t ions  o f  d iabe tes  mel l i tus  
 
The  ma jo r  comp l i ca t ions  o f  DM inc lude  ca rd iovascu la r  d i seases,  
neph ropa thy ,  neuropa thy,  and  re t inopa thy .  About  70 -80% o f  peop le  
w i th  DM d ie  o f  ca rd iovascu la r  d i seases ;  about  10% to  20% d ie  o f  
neph ropa thy .  Peop le  w i th  DM a re  15  to  40  t imes  more  l i ke l y  to  
requ i re  neuropa thy - re la ted  lower  l imb  amputa t ion  compared  to  the  
gene ra l  popu la t ion  ( IDF  2006 ) .  On ly  the  ocu la r  comp l ica t ion s  o f  DM 
wi l l  be  d iscussed he re .  
 
1.3 .4 .1  Ocular  compl ica t ions  o f  d iabe tes  mel l i tus  
 
Diabet ic  re t inopa thy  i s  one  o f  the  mos t  se r ious  comp l ica t ions  o f  DM.  
I t  i s  t he  number  one  cause  o f  new cases  o f  b l indness  among adu l ts  
aged  be tween  20 -74  yea rs  o ld  in  deve l oped  count r ies  (Cen te rs  fo r  
D isease  Cont ro l  and  Preven t ion  2008 ) .  D iabe t i c  re t inopa thy  resu l ts  
f rom damage  to  the  cap i l la ry  wa l l s  o f  the  b lood  vesse ls  due  to  
chron ic  hype rg lycaem ia .  These  m icro -vascu la r  changes  in  the  re t ina  
lead  to  the  weaken ing  o f  cap i l l a ry  wa l ls  o f  the  b lood  vesse ls  
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resu l t ing  in  aneurysms  fo rmat ion .  Because  the  wa l l s  o f  the  m ic ro  
aneu rysms  a re  weak  and  so f t ,  they  no rma l l y  rup tu re  resu l t ing  in  
re t ina l  haemorrhage  and  sca t te r ing o f  l ip ids .  Th is  resu l ts  i n  ischemia  
and  m icro - in fa rc t ions  tha t  may lead  to  loss  o f  v i s ion  (W atk ins  
2003 :924 -925 ) .  The  gene ra l i sed  re t ina l  i schemia  t r i gge rs  the  
fo rmat ion  o f  new b lood  vesse ls  (neovascu la r i sa t ion )  wh ich  a re  p rone  
to  haemor rhag ing ,  sca r  t i ssue  fo rmat ion  and  poss ib le  re t ina l  
de tachmen t .  Th is  i schem ic  p r ocess  can  a lso  t r i gge r  i r i s  neo -
vascu la r i sa t ion ,  wh ich  may resu l t  in  neo -vascu la r  g laucoma wi th  
consequent  v i sua l  impa i rment  o r  b l indness  (W atk ins  2003 :924 -925 ) .  
 
The  Ear l y  T rea tment  D iabe t ic  Ret inopa thy  S tudy g roup  (ETDRS) ,  
c lass i f ied  d iabe t i c  re t inopa thy  in to  Non -Pro l i f era t i ve  D iabe t ic  
Ret inopa thy  (NPDR)  and  P ro l i f e ra t i ve  D iabe t i c  Ret inopa thy  (PDR)  
w i th  a  subca tego ry  o f  d iabe t ic  macu la  oedema.   The  NPDR is  
cha rac te r i sed  by  m ic ro -aneu rysms ,  do t -b lo t  haemor rhages,  f lame 
shaped  haemor rhages,  co t ton -woo l  spo ts ,  in t ra - re t ina l  m ic ro -
vascu la r  abno rma l i t ies  ( IRMA),  ha rd  exudates ,  cap i l l a ry  and  
a r te r io la r  occ lus ion .  The  PDR is  cha rac te r ised  by  neovascu la r i sa t ion  
o f  t he  d i sc  (NVD) and  neovascu la r i sa t ion  e lsewhere  (NVE) ,  
neovascu la r i sa t ion  o f  the  i r i s  (NVI ) ,  re t ina l  de tachmen t ,  and  v i t reous  
haemor rhages (A lexande r  1994 :  241 ,  S ingh ,  Ramasamy,  Abraham &  
Gupta  2008 ) .   
 
The  common  cause  o f  v isua l  impa i rment  in  NPDR is  c l in i ca l ly  
s ign i f i can t  macu la  oedema.  C l in ica l l y  s ign i f i can t  macu la  oedema is  
de f ined  as  one  o f  t he  fo l lo wing:  Ret ina l  oedema wi th in  500µm o f  the  
fovea ,  ha rd  exudates  w i th in  500µm o f  the  fovea  i f  assoc ia ted  w i th  
ad jacen t  re t ina l  th icken ing  and  re t ina l  oedema tha t  i s  1500µm o r  
l a rge r ,  any  pa r t  o f  wh ich  is  1500µm o f  the  fovea .  Abou t  20% o f  eyes  
w i th  c l in ica l l y  s ign i f i can t  macu la  oedema wi l l  have  se r ious  v i s ion  
loss  w i th in  2  years  i f  un t rea ted ,  as  compared  to  8% o f  t rea ted  eyes .  
Seve re  v i s ion  loss  in  eyes  w i th  PDR may be  due  to  t rac t iona l  re t ina l  
de tachmen t  invo lv ing  the  macu la ,  non -c lear ing  v i t reous  
haemor rhage ,  neo -vascu la r  g laucoma,  and  macu la  oedema o r  
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macu la  ischem ia .  Twen ty  s i x  pe rcen t  o f  the  eyes  wi th  NVD wi l l  
p rogress  to  seve re  v i s ion  loss  w i th in  2  yea rs  i f  un t rea ted ,  as  
compared  to  11% o f  t rea ted  eyes  (Cha la m et  a l   2005 :  10 ,  W atk ins  
2003 :  924 -925) .  
 
A l though  d iabe t i c  re t inopa thy  i s  the  ma jo r  cause  o f  v is ion  loss  in  
d iabe t i c  pa t ien ts ,  i t  i s ,  howeve r ,  no t  the  on ly  cause  o f  v is ion  loss  in  
these  pa t ien ts .  Seve ra l  non - re t ina l  abno rma l i t ies  may con t r ibu te  to  
v i sua l  impa i rment  o r  even  b l indness  among peop le  w i th  DM.  These  
cond i t ions  inc lude  cornea l  d iseases,  g laucoma,  ca ta rac ts ,  op t ic  
ne rve  d iseases,  c ran ia l  ne rve  abno rma l i t ies ,  and  in fec t ious  
d iseases.  These  cond i t i ons  shou ld  a lso  be  cons i dered  in  the  
managemen t  o f  pa t ien ts  w i th  DM (A l -T i l l ,  A l -Bdou r  &  A j loun i  2005 )    
 
1.4  BACKGROUND INFORMATION ABOUT THE RESE ARCH 
PROBLEM 
 
1.4 .1  Background and s ource  o f  the  research problem  
 
Diabetes  me l l i tus  i s  one  o f  the  most  c ommon  ch ron ic  age - re la ted  
cond i t ions  wor ldwid e .  I t  i s  among the  lead ing  causes  o f  dea th ,  
d isab i l i t y ,  a nd  economic  loss  th roughout  the  wor ld .  In  a lmost  a l l  
deve loped  na t ions ,  DM is  among the  lead ing  causes  o f  b l i ndness  
and  rena l  f a i l u re .  The re  i s  subs tan t ia l  ev idence  tha t  DM is  an  
ep idem ic  in  many deve lop ing  and  indus t r ia l i sed  na t ions  ( IDF 2003:1 -
13 ) .   
 
The  W HO has  es t ima ted  tha t  the  g loba l  p reva lence  o f  DM fo r  a l l  age  
g roups was 2 .8% in  2000  and  is  expec ted  to  inc rease  to  4 .4% by 
2030 .  The  number  o f  peop le  w i th  DM is  p ro jec ted  to  inc rease  f rom 
171  m i l l ion  in  2000  to  366  mi l l ion  by  2030  (W i ld ,  Rog l i c ,  Gr een ,  
S ic ree  &  K ing  2004 :1047 ) .  The  ma jo r i t y  o f  the  peop le  w i th  DM in  
deve lop ing  and  deve loped  count r ies  a re  in  the  age  range  o f  45 -64  
yea rs  and  >65  yea rs ,  respect i ve ly  (K ing,  Auber t  &  Herman 1998:  
1418 ,  W i ld  et  a l  2004 :1050 ) .  S ince  app rox ima te ly  80% o f  peop le  w i th  
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DM l i ve  in  de ve lop ing  count r ies  ( IDF 2006) ,  i t  f o l lows  tha t  peop le  
w i th  DM in  deve lop ing  count r ies  w i l l  su f fe r  more  yea rs  w i th  the  
cond i t ion  than  those  in  deve loped  count r ies .  Consequen t l y ,  the  
inc idence  and  p reva lence  o f  v i sua l  impa i rment  and  b l i ndne ss    w i l l  
be  h igher  in  deve lop ing  count r ies  than  in  deve loped  count r ies  in  the  
nex t  decade  o r  two .  
 
More  than  75%  of  the  wor ld ’s  b l i ndness  i s  e i ther  p reven tab le  o r  
t rea tab le  (Resn iko f f  et  a l  2001 :224 ) .  In  v iew o f  t h is ,  the  W HO,  in  
pa r tnersh ip  w i th  the  In te rna t iona l  Agency  fo r  the  P reven t ion  o f  
Bl indness  ( IAPB)  launched  the  “V is ion  2020  –  Righ t  to  S igh t ”  
i n i t ia t i ve  w i th  the  goa l  o f  e l im ina t ing  avo idab le  b l indness  by  the  year  
2020 .  Th is  in i t ia t i ve  ta rge ted  avo idab le  b l i ndness  due  to  ca ta rac t ,  
re f rac t i ve  e r ro rs ,  t rachoma,  onchoce rc ias is ,  and  o ther  co rnea l  
sca r r ing (W HO 2007 :1 ) .  
 
D iabe t ic  re t inopa thy  was  no t  i nc luded  in  the  causes  o f  avo idab le  
b l indness  du r ing the  launch  o f  “V is ion  2020  –  Righ t  t o  S igh t ”    
i n i t ia t i ve ;  bu t  i t  i s  cu r ren t l y  recogn ised  as  the  number  one  cause  o f  
new cases  o f  b l indness  among adu l t s  aged  20 -74  yea rs  o ld  in  most  
deve loped  count r ies ,  inc lud ing  the  Un i ted  S ta tes  ( Cen te rs  fo r  
D isease  Cont ro l  and  Preven t ion  2008 ) .  The  pe rcen tage  o f  Amer icans  
who  deve loped  d iabe t i c  re t inopa thy was  25%,  60%,  and  80%,  w i th in  
the  f i r s t  5  yea rs ,  a f te r  10  yea rs  and  a f te r  15  years ,  respect i ve ly  
(Cha lam,  L in ,  Mos ta fa  2005:  10 ) .  Among t ype  2  pa t ien ts  w i th  DM o f  
l ess  than  5  yea rs ,  40% o f  those  tak ing  Insu l in  and  24% o f  those  
tak ing  non - insu l in  t rea tmen t s  had  d iabe t ic  re t inopa thy.  A f te r  abou t  
20  years ,  these  ra tes  increase d  to  84% and  53%,  re spect i ve ly  
(Cha lam et  a l  2005 :  10 ) .   
 
In  No r th  Amer ica ,  3 .6% o f  pa t ien ts  w i th  t ype  1  DM and 1 .6% o f  
pa t ien ts  w i th  t ype  2  DM a re  lega l l y  b l ind .  In  England  and  W ales ,  
abou t  1000  pa t ie n ts  a re  reg is te red  as  b l ind  o r  pa r t ia l l y  s igh ted  each  
yea r ,  w i th  d iabe t i c  re t inopa thy  be ing  the  most  common cause  o f  
b l indness  among economica l l y  ac t i ve  ind iv idua ls  (W atk ins  
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2003 :925 ) .  In  the  Un i ted  S ta tes ,  d iabe t i c  re t inopa thy  causes  12000 
to  24000  new ca ses  o f  b l indness  each  yea r  ( Cen te rs  fo r  D isease  
Cont ro l  and  P reven t ion  2008 ) .  
 
The  resea rcher  is  conce rned  abou t  i nc rease  in  the  p reva lence  o f  DM 
and  the  poss ib le  inc rease  in  the  number  o f  the  v i sua l l y  impa i red  o r  
b l ind  d iabe t i c  adu l t s  in  the  Mopan i  D is t r i c t  in  L impopo Prov ince .  
 
Many adu l t s  aged  40  yea rs  and  o lde r  who  v i s i t  op tomet ry  p rac t i ces  
fo r  eye  exam ina t ion  have  DM.  There  i s  no  doubt  tha t  o the r  hea l th  
p ro fess iona ls  a lso  see  more  and  more  adu l t s  in  the  same age  g roup  
wi th  DM in  the i r  p rac t ices .  I n  soc ia l  f unc t ions ,  many adu l t s  choose  
suga r - f ree  d r inks ,  and  when  asked  why they  choose  suga r - f ree  
d r inks ,  they  ment ion  tha t  they  have  DM.  Th is  suggests  tha t  the  
p reva lence  o f  DM is  on  the  increase .  Some o f  the  peop le  w i th  DM 
a re  a l ready  v i sua l l y  impa i red  o r  b l ind  due  d iabe t i c  ocu la r  
compl ica t ions .  Many l i te ra tu re  repo r t s  i nd ica te  tha t  DM is  the  
lead ing  cause  o f  new cases  o f  b l i ndness .  Ind iv idua ls  w i th  DM are  
more  than  tw ice  more  l i ke l y  o f  becoming  v i sua l l y  impa i red  o r  b l ind  
than  those  wi thou t  DM (Rysku lova ,  Tu rczyn ,  Makuc,  Cotch ,  K le in  &  
Jan iszewsk i  2008) .  Th is  suggests  tha t  more  peop le  w i th  DM wi l l  
become  v isua l l y  impa i red  o r  b l ind  i f  s teps  a re  no t  taken  to  p reven t  
the  inc idence  o f  DM and i t s  ocu la r  comp l i ca t ions .  
 
The  resea rche r  cou ld  no t  f ind  l i te ra tu re  repo r t s  on  the  da ta  on  v i sua l  
impa i rmen t  and  b l indness  among peop le  w i th  DM in  the  L impopo 
P rov ince  o f  Sou th  A f r i ca .  The  lack  o f  these  da ta  imp l ies  tha t  peop le  
w i th  DM and  the  popu la t ion  in  gene ra l  do  no t  have  adequate  
in fo rmat ion  about  the  se r ious  impact  o f  DM on  v i s ion .  The  
researche r  t here fo re  fe l t  tha t  i t  was  necessary  to  conduct  th i s  s tudy 
to  p rov ide  da ta  on  the  p reva lence ,  causes  and  assoc ia ted  r isk  
fac to rs  o f  v isua l  impa i rment  and  b l indness  among B lack  South  
A f r i cans  w i th  d iabe tes  in  the  L impopo  P rov ince .  
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1.5  THE RESE ARCH PROBLEM 
 
Acco rd ing  to  Kumar  (2005:20 ) ,  a  resea rch  p rob lem i s  what  te l l s  the  
researche r ,  t he  research  supe rv isor  and  the  reade rs  wha t  the  
researche r  wan ts  to  research .  W elman,  K ruge r  &  M i t che l l  (2005 :15)  
re fe r  to  a  resea rch  p rob lem as  “ some d i f f i cu l t y  tha t  the  resea rcher  
expe r iences  in  the  con tex t  o f  e i the r  a  theo re t ica l  o r  p rac t ica l  
s i tua t ion  and  to  wh ich  he  wan ts  to  ob ta in  a  so lu t ion ” .   
 
Anecdota l  ev idence  suggests  tha t  many adu l ts ,  pa r t icu la r l y  those  
who  a re  40  yea rs  and  o lder ,  who  v i s i t  op tomet ry  p rac t ices  fo r  eye  
examina t ion  have  DM.  As  ment ioned  above ,  t he  inc reased  number  o f  
peop le  w i th  DM v is i t ing  hea l th  fac i l i t i es  fo r  t rea tment  ind ica tes  the  
need  fo r  p rompt  ac t ion  to  m in im ise  the  comp l ica t ions  o f  th is  d isease ,  
pa r t i cu la r l y  the  oc u la r  compl i ca t ions .  W i thou t  p rompt  in te rven t ion ,  
many adu l t s  w i th  DM a re  a t  r i sk  o f  becoming  v i sua l  impa i red  o r  even  
b l ind  due  to  DM ocu la r  comp l ica t ions    
 
The  research  p rob lem in  th is  s tudy i s  the  inc rease  in  t he  p reva lence  
o f  DM more  espec ia l l y  among ad u l t s ,  wh ich  may lead  to  v i sua l  
impa i rmen t  and  b l i ndness .  The  resea rche r  was  the re fo re  in te r es ted  
in  es tab l ish ing  the  p reva lence  and  causes  as  we l l  as  the  r isk  fac to rs  
o f  v i sua l  impa i rmen t  o r  b l indness  among B lack  d iabe t i c  adu l ts  wh o 
were  40  yea rs  and  o lde r  in  Mopan i  D is t r ic t  in  the  L impopo  P rov ince .  
 
1.6  AIM OF THE STUDY 
 
The  a im  o f  th i s  s tudy  was  to  de te rm ine  the    p reva lence  and  causes  
as  we l l  as  the  r i sk  fac to rs   o f  v i sua l  impa i rment  and  b l indness  
among B lack  South  A f r ican  d iabe t i c  adu l t s  w ho  a re  40  yea rs  and  
o lde r  in  Mopan i  D is t r i c t ,  L impopo  p rov ince .  
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1.6 .1  Research quest ions   
 
Acco rd ing  to  Kumar  (2005:46) ,  r esea rch  quest ions  a re  quest ions  tha t  
researche rs  ask  themse lves  about  what  they  need  to  f ind  ou t  in  a  
suba rea  o f  in te res t .  Th is  au thor  f u r the r  s ta t es  tha t  resea rch  
quest ions  a re  ob jec t i ves  tha t  have  been  t rans fo rmed  in to  quest ion  
fo rm (Kumar  2005:46) .   
  
Th is  s tudy  sought  t o  de te rm ine  the  p reva lence  and  causes  o f  v isua l  
impa i rmen t  and  b l i ndness  amo ng B lack  South  A f r icans  w i th  DM aged  
40  yea rs  and  o ld e r  in  Mopan i  D is t r i c t ,  L impopo  P rov ince .  Visua l  
impa i rmen t  and  b l indness  among peop le  w i th  DM may be  due  to  
va r ious  causes  such  as ,  unco r rec ted  re f rac t i ve  e r ro r ,  ca ta rac ts ,  
g laucoma,  re t inopa thy  e tc .  In  add i t ion ,  the  s tudy  sough t  to  de te rmine  
the  re la t ionsh ip  be tween  r i sk  fac to rs  fo r  v isua l  impa i rment  o r  
b l indness  among peop le  w i th  DM.   
 
Research  quest ions  in  th i s  s tudy  a re :  
 
i .  W hat  is  the  p reva lence  o f  v i sua l  impa i rment  o r  b l indness  among the  
B lack  South  A f r ican s  w i th  DM aged  40  yea rs  and  o lde r  in  Mopan i  
D is t r ic t ,  L impopo  P rov ince?  
i i .  W hat  a re  the  causes  o f  v i sua l  impa i rment  o r  b l indne ss  among the  
B lack  South  A f r icans  w i th  DM aged  40  yea rs  and  o lde r  in  Mopan i  
d is t r i c t ,  L impopo P rov ince?  
i i i .  W hat  a re  the  r isk  fac to rs  tha t  a re  assoc ia ted  w i th  v i sua l  impa i rment  
o r  b l indness  among the  B lack  South  A f r ican s  w i th  DM aged   40  yea rs  
and  o lde r  in  Mopan i  D is t r ic t ,  L impopo  P rov ince?  
 
The  ob jec t i ves  o f  th i s  s tudy  a re  to :  
 
a .  De te rm ine  the  p reva lence  o f  v i sua l  impa i rmen t  o r  b l indness  
among the  B lack  South  A f r ican s  w i th  DM aged  40  yea rs  and  
o lde r  in  Mopan i  D is t r i c t ,  L impopo Prov ince .  
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b.  Dete rm ine  the  causes  o f  v i sua l  impa i rment  o r  b l indness  among 
the  B lack  South  A f r i can s  w i th  DM aged  40  yea rs  and  o lde r  i n  
Mopan i  D is t r i c t ,  L impopo Prov ince .  
c .  Desc r ibe  the  r i sk  f ac to rs  tha t  a re  assoc ia ted  v i sua l  impa i rment  
o r  b l indness  among the  B lack  South  A f r i can s  w i th  DM aged 40  
yea rs  and  o lde r  in  Mopan i  D is t r i c t ,  L impopo Prov ince .  
 
1.7  S IGNIFICANCE OF THE STUDY  
 
D iabe tes  me l l i tus  i s  a  lead ing cause  o f  new cases o f  v isua l  
impa i rmen t  and  b l indness  wor ldwide .   V isua l  impa i rment  and  
b l indness  due  to  DM is  la rge ly  p reven tab le  th rough ea r l y  de tec t ion ,  
mon i to r ing  and  managemen t  o f  d iabe t i c  eye  d iseases .  Th is  s tudy 
wou ld  p rov ide  da ta  on  v i sua l  impa i rment  and  b l indness  among B lack  
Sou th  A f r icans  w i th   DM 40  yea rs  and  o lde r  t o  the  L impopo  P rov ince  
hea l th  au tho r i t ies  to  ass is t  in  p lann ing  fo r  eye  care  de l i ve ry  in  
gene ra l ,  and  among peop le  w i th  DM in  pa r t i cu la r .  The  f ind ings  f rom 
the  s tudy  wou ld  ass is t  the  eye  care  p rac t i t ione rs  to  app rec ia te  the  
ex ten t  o f  v i sua l  impa i r ment  and  b l i ndness  due  to  DM among B lack  
adu l t s  40  yea rs  and  o lde r  i n  L impopo  P rov ince .  The  eye  care  
p rac t i t ione rs  wou ld  a l so  app rec ia te  the  r isk  fac to rs  assoc ia ted  w i th  
v i sua l  impa i rmen t  and  b l indness  among peop le  w i th  DM in  th is  age  
g roup ,  in  th is  loca l i t y .  The  f ind ings  f rom the  s tudy  wou ld  ass is t  a l l  
the  s takeho lders  in  hea l thca re  to  p lan  fo r  p reven t ion  o f  v isua l  
impa i rmen t  and  b l i ndness  due  to  d iabe tes .  
 
1.8  RESE ARCH DESIGN AND METHOD  
 
Acco rd ing  to  Kumar ,  a  research  des ign  is  “a  p rocedu ra l  p lan  tha t  i s  
adop ted  by  the  researche r  to  answer  research  quest ions  va l id l y ,  
ob jec t i ve ly ,  accu ra te l y  and  economica l l y ”  (Kumar  2005 :84 ) .  Mou ton  
re fe rs  to  a  resea rch  des ign  as  a  p lan  o r  a  b luepr in t  o f  how the  
researche r  in tends  to  conduct  the  resea rch .  A  research  des ign  
focuses  on  the  f ina l  p roduct ;  i t  g ives  an  idea  o f  the  k ind  o f  s tudy  
tha t  i s  p lanned ,  the  k ind  o f  resu l t s  tha t  a re  to  be  ach ieved ,  and  the  
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k ind  o f  ev idence  tha t  i s  requ i red  to  an swer  the  ques t ions  adequate ly  
(Mouton  2001:  55 ) .  The  above  de f in i t ions  agree  th a t  a  resea rch  
des ign  i s  a  p lan  tha t  the  researcher  needs  to  use  to  conduc t  a  s tudy 
tha t  a t  the  end  wi l l  g i ve  answers  to  the  resea rch  quest ions .   
 
1.8 .1  S tudy design   
 
Th is  was  a  hea l th  fac i l i t y -based,  quant i ta t i ve ,  desc r ip t i ve  and  a  
c ross -sec t iona l  s tudy  i n  wh ich  B lack  Sou th  A f r i can s  w i th  DM who  
were  40  years  and  o lde r  in  the  L impopo  Prov ince  were  examined fo r  
v i sua l  impa i rmen t  and  b l i ndness .  
 
1 .8 .2  Research method  
 
The  s tudy  was  conducted  in  seven  hea l th  fac i l i t ies ,  wh ich  inc luded 
two  hosp i ta l s ,  f our  c l in i cs ,  and  one  hea l th  cen t re  in  Mopan i  D is t r i c t  
i n  t he  L impopo  Prov ince .  Conven ience  sampl ing  was  used  to  se lec t  
pa r t i c ipan ts  fo r  th is  s tudy .  The  resea rche r  use d  th ree  fo rms  o f  da ta  
co l lec t ion  ins t rumen ts .  The  f i r s t  f orm inc luded  s tanda rd  op tomet r i c  
i ns t rumen ts  used  fo r  v i s ion  sc reen ing  and  eye  examina t ion  to  
de te rm ine  the  p resence  o r  absence  o f  v isua l  impa i rment .  The  
ins t ruments  inc luded  the  logMAR v isua l  acu i t y  char t  (Lando l t  “C” ) ,  
Au to - re f rac to r ,  p inho le  and  an  oph tha lmoscope.  The  second  fo rm 
inc luded  ins t rumen ts  used  to  take  an th ropomet r ic  measu rements  
(he igh t  and  we igh t ) .  These  inc luded  a  tape  measu re  and  a  ba th room 
sca le  and  the  th i rd  fo rm o f  da ta  co l lec t ion  ins t ruments  was  
s t ruc tu red  in te rv iews  where in  pa r t ic ipan ts  we re  asked  ques t ions  on  
the i r  soc io -demograph ic  cha rac te r i s t i cs ,  c l in ica l  cha rac te r i s t ics  o f  
DM,  knowledge  o f  DM and  i t s  ocu la r  compl ica t ions ,  f ami l y  h i s to ry ,  
hype r tens ion ,  smok ing  hab i t s  as  we l l  as  access ib i l i t y  t o  hea l th  
fac i l i t ies .  The  resea rch  des ign  and  me thod o logy  used  in  th i s  s tudy  
a re  p resen ted  in  de ta i l  in  Chapte r  4  
2 1  
1.9  CONCLUSION 
 
Th is  chap te r  began  wi th  an  ove rv iew o f  v i sua l  impa i rment  and  
b l indness ;  the  de f in i t ions ,  p reva lence ,  f ac to rs  in f l uenc ing  v i sua l  
impa i rmen t  and  b l indness  as  we l l  as  the  consequences  o f  v i sua l  
impa i rmen t  and  b l indness  were  d iscussed.  Fo l lowing  th i s  was  a n  
ove rv iew o f  DM where in  the  de f in i t ion ,  c lass i f i ca t ion ,  ep idemio logy  
and  compl ica t ions  o f  DM were  d iscussed.   The  background,  source  
and  s ta tement  o f  the  resea rch  p rob lem,  as  we l l  as  the  rese a rch  
p rob lem were  a lso  ou t l ined .  The  a im  o f  the  s tudy ,  resea rch  
quest ions ,  the  s ign i f i cance  o f  the  s tudy  and  the  resea rch  des ign  and  
method  were  ou t l ined  in  th is  f i rs t  chap te r .  
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CHAPTER 2  
 
L ITERATURE REVIEW  
 
2.1  INTRODUCTION 
 
The  p reced ing  chap te r  p rov ided  background  in fo rmat ion  to  the  
p resen t  s tudy .  I t  p rov ided  an  ove rv iew o f  v i sua l  impa i rment  and  
b l indness  as  we l l  as  an  overv iew o f  DM.  An  ou t l ine  o f  the  
background and  sou rce  o f  the  resea rch  p rob lem,  the  s ta temen t  o f  
the  p rob lem and  the  resea rch  p rob lem was  p resen ted  in  the  
p reced ing chapte r .   The  a im,  research  quest ions ,  the  s ign i f i cance  o f  
the  s tudy  as  we l l  as  the  resea rch  des ign  and  method  were  a lso  
ou t l ined  in  chap te r  1 .   
 
Th is  chap te r  beg ins  w i th  a  h i s to r ica l  ove rv iew o f  v isua l  impa i rmen t  
and  b l indness .  The  h is to r i ca l  ove rv iew i s  examined  unde r  the  
fo l lowing  head ings :  the  g loba l  p reva lence  o f  v i sua l  impa i rmen t  and  
b l indness ,  the  causes  o f  v i sua l  impa i rment  and  b l indness ,  and  the  
d is t r ibu t ion  o f  v isua l  impa i rment  and  b l indness .  An  ou t l ine  o f  the  
d is t r ibu t ion  o f  v i s ua l  impa i rmen t  and  b l indness  by  age  and  gender  
and  geograph ica l  reg ions  as  we l l  as  the  cos t  o f  v isua l  impa i rment  
and  b l indness  is  p resen ted  in  th is  chap te r .  A  h i s to r i ca l  ove rv iew o f  
the  p reven t ion  o f  v i sua l  impa i rment  and  b l indness  i s  a lso  d iscussed 
in  th i s  chap te r .  
 
S ince  the  p resen t  s tudy  focuses  on  d iabe tes - re la ted  v i sua l  
impa i rmen t  and  b l i ndness ,  i t  i s  impor tan t  t ha t  an  ove rv iew o f  DM is  
d iscussed .  The  de f in i t ion  o f  DM,  the  new c lass i f i ca t ion  o f  DM,  wh ich  
inc ludes  c l i n i ca l  s tages  o f  DM and  o ther  ca tego r ies  o f  g lucose  
to le rance  and  ae t io log ica l  c lass i f i ca t ion  o f  DM a re  d i scussed.  The  
ep idem io logy  o f  DM;  two  s tud ies  tha t  p rov ide  re l iab le  es t ima tes  on  
the  p reva lence  o f  DM and the  p ro jec t ions  by  2025  and  2030  a re  
d iscussed  to  h igh l igh t  the  pub l ic  hea l th  impo r tance  o f  DM.  Under  
d iabe t i c  re t inopa thy  (DR) ,  the  c l in i ca l  f ea tu res  o f  non -p ro l i f e ra t i ve  
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d iabe t i c  re t inopa thy ,  p ro l i f e ra t i ve  d iabe t i c  re t inopa thy ,  and  d iabe t i c  
macu lopa thy  a re  a lso  desc r ibed .  The  va r ious  c lass i f i ca t ions  o f  DR 
a re  desc r ibed  and  tabu la ted .  A  d iscuss ion  o f  the  h i s to r ica l  ove rv iew 
o f  the  d iabe t ic  re t inopa thy  s tud ies ,  wh ich  inc ludes  the  W iscons in  
Ep idem io log ica l  S tudy  o f  D iabe t i c  Re t inopa thy  (W ESDR) ,  the  
D iabe tes  Cont ro l  and  Comp l ica t ions  T r ia l  (DCCT) ,  the  Un i ted  
K ingdom Prospec t i ve  D iabe tes  S t udy  (UKPDS) and  the  Ea r l y  
T rea tment  o f  D iabe t i c  Ret inopa thy  S tudy  (ETDRS).  A  rev iew o f  
d iabe t i c  re t inopa thy  s tud ies ,  the  p reva lence  and  inc idence  o f  v i sua l  
impa i rmen t  and  b l i ndness ,  the  r isk  fac to rs  fo r  d iabe t i c  re t inopa thy,  
v i sua l  impa i rment  and  b l indness  and  the  causes  o f  v isua l  impa i rment  
and  b l indness  is  a lso  d iscussed in  th i s  chap te r .   
 
2.2  HISTORICAL OVERV IEW OF VISUAL IMP AIR MENT AND 
BLINDNESS  
 
As ea r l y  as  1978 ,  the  W or ld  Hea l th  Organ iza t ion  P rogramme fo r  the  
P reven t ion  o f  B l indness  (W HO/PBL)  was  es t ab l ished ,  and  i t s  p r io r i t y  
was  to  f ind  de ta i led  in fo rmat ion  on  the  p reva lence ,  d is t r ibu t ion  and  
causes  o f  b l indness  wor ldwide  (Thy le fo rs  e t  a l  1995 :115 ) .  In  
add i t ion ,  the  W HO/PBL  was  expected  to  ass is t  W HO Member  S ta tes  
to  o rgan ise  p rogrammes  and  ac t iv i t ie s  a imed  a t  p reven t ing  and  
con t ro l l ing  b l indness  due  to  four  ma jo r  causes  name ly,  t rachoma,  
onchocerc ias is ,  xe roph tha lm ia  and  ca ta rac t  (Resn iko f f  &  
Pa ra ra jasega ram 2001 :223 ) .   Some o f  these  cond i t i ons  were  la te r  
i den t i f ied  as  p r io r i t y  eye  d iseases  in  t he  V I S ION 2020  in i t ia t i ve  tha t  
was  launched  in  1999  to  e l im ina te  causes  o f  p reven tab le  b l indness  
by  2020 .   
 
2 .2 .1  The g lobal  preva lence o f  v isual  impai rment  and  bl indness  
 
The  g loba l  p reva lence  o f  b l indness  is  expected  to  increase  f rom 
0 .7% in  the  yea r  2000  (44  m i l l ion  b l ind  peop le )  to  over  1% (76  
m i l l ion  b l ind  peop le )  by  2020 ,  i f  app rop r ia te  in te rven t ions  a re  no t  
imp lemented  to  e l im ina te  the  causes  o f  avo idab le  o r  p reven tab le  
2 4  
b l indness .  Howeve r ,  i f  V IS ION 2020  p rogrammes  are  imp lemen ted  
success fu l l y ,  the  p reva l ence  o f  b l indness  is  expected  to  dec rease  to  
0 .3% (24  m i l l ion  b l ind  peop le )  by  the  yea r  2020 (F r i ck  &  Fos te r  
2003 :  474 ) .  
 
Da ta  on  the  p reva lence ,  d i s t r i bu t ion  and  causes  o f  v i sua l  impa i rment  
and  b l indness  a re  requ i red  in  o rde r  to  es tab l ish  sus ta inab le  
p rogrammes  fo r  the  p reven t ion  o f  these  cond i t ions .  The  f i r s t  re l iab le  
es t imate  us ing  W HO s tanda rd ized  gu ide l ines  and  p ro toco ls  fo r  
co l lec t ing  da ta  on  the  p reva lence  and  causes  o f  v i sua l  impa i rment  
was  pub l ished  in  1990 .  The  g loba l  es t imate  fo r  the  number  o f  pe op le  
w i th  v isua l  impa i rment  was  148  m i l l i on ;  38  m i l l ion  peop le  we re  b l ind  
and  110  m i l l ion  had  low v i s ion .  The  g loba l  p reva lence  o f  b l indness  
was  0 .7% (Thy le fo rs  et  a l  1995 :120 ) .  
 
The  second  g loba l  es t imates  o f  v i sua l  impa i rment  we re  done  in  
2002 .  The  numbe r  o f  b l ind  peop le  and  the  p reva lence  o f  b l indness  
were  37  m i l l ion  and  0 .6%,  respec t i ve ly ;  these  were  s l i gh t l y  lower  
than  the  1990  es t imates  (Resn iko f f  et  a l  2004 :848) .  The  d i f f e rences 
be tween  the  1990  and  2002  es t imates  m igh t  be  because  the  
b l indness  p reve n t ion  p rogrammes have  succeeded  in  e l im ina t ing 
some causes  o f  avo idab le  b l indness .  The  o ther  exp lana t ion  fo r  the  
d i f f e rences  m igh t  be  tha t  the re  has  been  an  ove res t imat ion  in  the  
1990  p ro jec t ions  o r  an  unde res t imat ion  in  the  2002  p ro jec t ions .   The  
number  o f  those  wi th  low v i s ion  was h ighe r  (124  mi l l ion )  than  the  
1990  es t imate  (110  m i l l ion ) .  An  inc rease  in  the  number  o f  t he  e lde r l y  
(≥  60  yea rs )  i n  the  pas t  decades i s  t he  l i ke l y  exp lana t ion  fo r  the  
i nc rease  in  the  p reva lence  o f  low v i s ion  tha t  i s  due  to  bo th  avo idab le  
and  unavo idab le  causes (Resn iko f f  e t  a l  2004 :848 ) .  
 
2.2 .2  The causes o f  v isual  impai rment  and b l indness   
 
Over  the  pas t  two  decades ,  soc ie ta l  changes  and  improvemen ts  in  
med ica l  techno logy  have  resu l ted  in  co r respond ing changes  in  the  
causes  o f  v i sua l  impa i rment  and  b l indne ss .  D iabe t ic  re t inopa thy  and  
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age - re la ted  macu la r  degene ra t ion  have  r i sen  in  s ta t i s t i cs  as  ma jo r  
causes  o f  v i sua l  impa i rmen t  ;  wh i le  in fec t ious  causes  o f  b l indness ,  
such  as  t rachoma,  onchoce rc ias is ,  and  xe roph tha lm ia  have  
dec reased in  s ta t is t i cs  (W est  &  Sommer 2001 :245 ) .   
 
In  the  1990  g loba l  es t imate  o f  v isua l  impa i rmen t ,  the  ma jo r  causes 
o f  b l indness  were  ca ta rac t  (41 .8%) ,  t rachoma (15 .5%),  g laucoma 
(13 .5%),  onchoce rc ias is  (0 .9%) ,  and  a l l  the  o thers  (28 .3%) 
(Thy le fo rs  et  a l  1995 :  118 ) .  In  the  2002  g loba l  es t imates  o f  v i sua l  
impa i rmen t ,  the  lead ing  causes  o f  b l indness  were  ca ta rac t  (47 .8%),  
g laucoma (12 .3%) ,  age - re la ted  macu la r  degene ra t ion  (8 .7%) ,  
d iabe t i c  re t inopa thy  (4 .8%),  t rachoma (3 .6%),  onchocerc ias is  (0 .8%) 
and  o the rs  (22%) (Resn iko f f  et  a l  2004 :848 ) .  
 
Be tween  1990  and  2002,  b l indness  due  to  t rachoma and 
onchocerc ias is  decreased  f rom 15 .5% to  3 .6% and  0 .9% to  0 .8%,  
respect i ve ly  (Resn iko f f  et  a l  2004 :848 ) .  Th is  m igh t  be  an  ind ica t ion  
o f  the  successes  o f  the  b l indness  p reven t ion  p rogrammes  tha t  we re  
es tab l ished  to  e l im ina te  these  in fec t ious  causes  o f  b l indness .  Age -
re la ted  macu la r  degene ra t ion  and  d iabe t ic  re t inopa thy  (wh ich  were  
ins ign i f i can t  causes  o f  b l i ndness  in  1990 )  have ,  i n  2002  emerged  to  
be  the  th i rd  and  four th  lead ing  causes  o f  b l i ndness ,  respect i ve ly  
(Resn iko f f  e t  a l  2004 :  848 ) .  Th is  i nd ica tes  tha t  there  has  been  an  
inc rease  in  t he  number  o f  peop le  who a re  b l ind  due  to  age - re la ted  
cond i t ions ,  and  a  dec rease  in  b l i ndness  due  to  in fec t ious  d iseases .  
  
The  2002  g loba l  es t imates  ind ica te  tha t  ca ta rac t  was s t i l l  the  lead ing 
cause  o f  p reven tab le  b l indness  and  has  even  become a  more  
s ign i f i can t  cause  o f  low v i s ion  and  b l i ndness  than  in  the  1990 
es t imates .  Th is  may be  the  resu l t  o f  an  inc rease  in  the  popu la t ion  o f  
the  60  yea rs  and  o lde r  (who  a re  the  most  a f fec ted  by  ca ta rac ts )  
be tween  1990  and  2002.  A l though  ca ta rac t  i s  respons ib le  fo r  a lm ost  
ha l f  o f  a l l  b l indness  wor ldwide ,  i t  i s  no  longe r  a  ma jo r  cause  o f  
b l indness  in  deve loped  coun t r ies .  Howeve r ,  th is  cond i t ion  i s  s t i l l  a  
ma jo r  cause  o f  low v i s ion  and  b l indness  in  l ow -  and  midd le - income 
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count r ies .  Th is  is  because  many peop le  in  these  cou n t r ies  cannot  
a f fo rd  ca ta rac t  su rge ry  due  to  the i r  des t i t u t ion ,  lack  o f  educa t ion ,  
i nadequate  hea l th  se rv ices ,  e t c  (Resn iko f f  et  a l  2004 :  849) .  
 
2.2 .3  The d is tr ibut ion o f  v isual  impai rment  and  bl indness  
 
2.2 .3 .1  The  d is t r ibut ion  o f  v isual  impairme nt  and  bl indness  by  
age and gender  
 
Visua l  impa i rment  tends  to  increase  wi th  inc reas ing  age .  Th is  is  
because  most  causes  o f  v i sua l  impa i rment  a re  age - re la ted .  
Cond i t ions  such  as  ca ta rac t ,  g laucoma,  d iabe t i c  re t inopa thy ,  and  
age - re la ted  macu la r  degene ra t ion  a re  age - re la ted  eye  cond i t ions ,  
and  have  s ince  become s ign i f i can t  causes  o f  v i sua l  impa i rment .  
G loba l l y ,  f ema les  have  been repo r ted  as  hav ing  a  s ign i f i can t l y  
h ighe r  r isk  o f  v i sua l  impa i rment  than  ma les  (Resn iko f f  et  a l  
2004 :847 ,  W HO 2010 ) .  Th is  can  be  accoun ted  fo r  by  fema les  
longev i t y ,  h ighe r  ra tes  o f  some d iseases  wi th  oph tha lmo log ica l  
compl ica t ions  in  f ema les ,  inaccess ib i l i t y  o f  hea l th  ca re ,  wh ich  is  
p re fe ren t ia l l y  made  access ib le  to  ma les  than  fema les  in  some 
soc ie t ies  and  behav iou ra l  and  env i ronmenta l  f ac to rs  (Shah r ia r i ,  
I zad i ,  Rouhan i ,  Ghasemdadeh  & Ma lek i  2007 :583) .  
 
 2 .2 .3 .2  The  d is tr ibut ion  o f  v isual  impai rment  and  bl indness  by  
geographica l  regions  
 
Visua l  impa i rment  i s  no t  un i fo rm ly  d is t r ibu ted  th roughou t  the  var ious  
reg ions  o f  the  wor ld .  In  t he  deve loped  count r ies ,  the  number  o f  b l i nd  
peop le  inc reased f rom 3 .5  m i l l ion  in  1990 to  3 .8  m i l l ion  in  2002.  
W hereas,  in  the  deve lop ing count r ies ,  exc lud ing  Ch ina  and  Ind ia ,  the  
number  o f  b l ind  peop le  inc reased f rom 18 .8  m i l l ion  in  1990  to  19 .4  
m i l l ion  in  2002.  App ro x imate ly  87% o f  the  v i sua l l y  impa i red  l i ve  in  
the  deve lop ing  coun t r ies  ,  wh ich  ind ica tes  a  need  fo r  resou rces  to  
be  d i rec ted  to  these  coun t r ies  i f  the  g loba l  burden  o f  v i sua l  
impa i rmen t  is  to  be  reduced  (Resn iko f f  et  a l   2004 :848 ,  W HO 2010 ) .  
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In  sub -Saharan  A f r ica ,  the  number  o f  b l i nd  peop le  is  es t ima ted  a t  9  
m i l l ion  and  those  wi th  low v i s ion  a t  27  m i l l ion .  The  number  o f  b l i nd  
peop le  in  th is  reg ion  i s  es t ima ted  to  inc rease  to  15  m i l l ion  by  2020.  
Cata rac t  i s  respons ib le  fo r  50% o f  b l indness  and  i s  s t i l l  the  lead ing 
cause  o f  b l indness  in  sub -Saharan  A f r i ca  (W HO 2009) .  
  
2.2 .3 .3  The cos t  o f  g lobal  v isual  impai rment  and  bl indness  
 
The  annua l  l oss  o f  economic  p roduct i v i t y  due  to  b l indness  i s  
p ro jec ted  to  inc rease  f rom $19  b i l l ion  in  the  yea r  2000  to  $50  b i l l ion  
by  the  yea r  2020.  In  add i t ion ,  when  b l indness  and  low v i s ion  a re  
combined ,  t hese  f i gu res  w i l l  inc rease  f rom $42 b i l l ion  to  $110 
b i l l ion ,  in  the  yea rs  2000  and  2020 ,  respect i ve ly ,  i f  V IS ION 2020  
p rogrammes  a re  no t  imp lemen ted .  Howeve r ,  t hese  f i gures  w i l l  
i nc rease  f rom $19  b i l l ion  to  $26  b i l l ion  ( f o r  b l indness )  and  f rom 
$42b i l l ion  to  $57b i l l ion  ( f o r  b l indness  and  low v is ion ) ,  i f  V IS ION 
2020  p rogrammes  a re  success fu l l y  imp lemented  (F r ick  &  Foste r  
2003 :  474 ) .  
 
In  sub -Saharan  A f r ica  a lone ,  the  annua l  loss  in  eco nomic  
p roduct i v i t y  due  to  b l indness  i s  p ro jec ted  to  increase  f rom $838  
m i l l ion  in  the  yea r  2000  to  $2  b i l l i on  in  the  year  2020 ,  i f  V IS ION 
2020  p rogrammes a re  no t  imp lemented .  I f  V IS ION 2020  p rogrammes 
a re  success fu l l y  imp lemented ,  these  f i gu res  w i l l  decrea se  f rom $838 
m i l l ion  to  $514  m i l l ion ,  i n  the  yea r  2000  and  2020 ,  respect i ve ly  
(F r ick  &  Fos te r  2003 :  474 ) .  I t  i s  ev iden t  f rom these  f i gu res  tha t  
imp lementa t ion  o f  V IS ION 2020  p rogrammes wi l l  l ead  to  
cons ide rab le  sav ings  in  hea l thca re  and  soc ia l  expend i tu res .  Th is  
wou ld  resu l t  f rom the  fac t  t ha t  f ewer  peop le  w i l l  re ly  on  gove rnment  
f o r  med ica l  o r  soc ia l  ass is tance  emanat ing  f rom v isua l  impa i rment .  
These  sav ings  wou ld  the re fo re  ass is t  hea l th  depa r tmen ts  in  d i rec t ing 
resources  to  d i seases  tha t  a re  unavo idab le .   
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2.2 .4  His tor ica l  overview  of  the  prevent ion  o f  v isual  impai rment  
and  bl indness  
 
As ea r l y  as  the  1950 ’s ,  the  W or ld  hea l th  Organ iza t ion  (W HO)  has  
been  in  the  fo re f ron t  o f  ass is t ing Member  S ta tes  to  add ress  the  
cha l lenge  o f  those  becom ing  b l ind  f rom preven t ab le  causes.  A t  the  
t ime,  t rachoma was recogn ized  as  the  ma jo r  cause  o f  p reven tab le  
b l indness ,  and  th i s  led  the  W HO to  es tab l i sh  a  p rogramme fo r  the  
p reven t ion  o f  b l i ndness  due  to  t rachoma (Th i rd  W or ld  Hea l th  
Assemb ly ,  reso lu t ion  W HA3.22  1973 :98 ) .  The  p rog ramme managed 
to  reduce  the  p reva lence  o f  b l indness  due  to  t rachoma,  a l though i t  
d id  no t  succeed in  e rad ica t ing the  cond i t ion  comple te l y .  
 
The  W or ld  Hea l th  Organ iza t ion /PBL  co l labo ra ted  wi th  the  
In te rna t iona l  Agency  fo r  t he  P reven t ion  o f  B l indness  ( IAPB)  t o  
in i t ia te  na t iona l  p rogrammes  fo r  the  p reven t ion  o f  b l indness  w i th in  
the  W HO Member  S ta tes .  Because  o f  th i s  co l labora t ion ,  ove r  50  
na t iona l  p rogrammes  were  es tab l ished  by  the  m id -1980 ’s  and  by 
1998  the  number  had  inc reased  to  110  (Resn iko f f  &  Pa ra ra jasega ram 
2001 :223 ) .  In  1999 ,  W HO/PBL toge the r  w i th  the  IAPB and 
p ro fess iona l  bod ies ,  in te rna t iona l  gove rnmenta l  and  non -
gove rnmenta l  o rgan iza t ions  launched  the  V IS ION 2020  -  The  R igh t  
to  S igh t  i n i t ia t i ve .  The  goa l  o f  th is  i n i t ia t i ve  has  been  to  e l im ina te  
p reven tab le  o r  avo idab le  b l indness  by  the  yea r  2020.  The  causes o f  
b l indness  tha t  we re  p r io r i t i zed  fo r  V IS ION 2020 in i t ia t i ve  we re  
ca ta rac t ,  t rachoma,  onchocerc ias is ,  avo idab le  causes o f  ch i ldhood  
b l indness ,  unco r rec ted  re f rac t i ve  e r ro rs  and  low v is ion .  These  f i ve  
causes  were  respons ib le  fo r  approx imate ly  75% o f  a l l  b l indness  
g loba l l y  (Resn iko f f  &  Pa ra ra jasega ram 2001:  224) .  
 
S ince  the  es tab l ishment  o f  W HO/PBL in  1978  and  VIS ION 2020 
in i t ia t i ve  in  1999,  the  numbers  o f  peop le  becom ing  b l ind  due  to  
t rachoma,  onchoce rc ias is  and  v i tam in  A  de f i c iency  have  dec reased.  
Th is  has  happened  p robab ly  due  to  an  improvement  in  
soc ioeconomic  deve lopment  and  med ica l  techno logy  in  the  pas t  two  
2 9  
decades.  Many count r ies  have  access  to  c lean  runn ing wate r ,  
san i ta t ion ,  be t te r  nu t r i t ion  and  cer ta in  necessa ry  the rapeu t i c  
med ic ines  (Fos te r ,  G i lber t  &  Johnson 2008:37 ) .  
 
Desp i te  these  ach ievements  by  many count r ies ,  t he  number  o f  
v i sua l l y  impa i red  ind iv idua ls  i s  p ro jec ted  to  doub le  by  the  year  2020.  
Th is  i nc rease  i s  l i ke l y  to  resu l t  f rom the  p ro jec ted  popu la t ion  g rowth  
and  a  rap id  inc rease  in  the  number  o f  e lder l y  peop le  (F r i ck  et  a l  
2003 :473 ) .  An  inc rease  in  the  number  o f  the  e lder l y  suggests  tha t  
there  w i l l  be  an  increase  in  the  number  o f  b l ind ing  age - re la ted  eye  
d iseases,  such  as  d iabe t i c  r e t inopa thy,  g laucoma and  age - re la ted  
macu la r  degene ra t ion  (Resn iko f f  &  Pa ra ra jasega ram  2001 :224) .  
Count r ies  whe re  the  p r io r i t y  eye  d iseases  inc luded  in  the  V IS ION  
2020  in i t ia t i ve  a re  no  longe r  the  ma jo r  causes  o f  v i sua l  impa i rment   
have  been  adv ised  to  inc lude  these  age - re la ted  eye  d iseases,  as  
some o f  them have  become se r ious  pub l i c  hea l th  p rob lems 
(Resn iko f f  &  Pa ra ra jasega ram  2001 :224 ) .  D iabe t ic  re t inopa thy  fo r  
i ns tance ,  i s  the  lead ing  cause  o f  new cases  o f  b l i ndness  among 
adu l t s  o f  wo rk ing  age  in  deve lop ed  coun t r ies ,  and  i s  g radua l l y  
becoming a  s ign i f i can t  cause  o f  b l i ndness  in  u rban  a reas  o f  many 
deve lop ing count r ies  (Thy le fo rs  et  a l  1995:115 ) .  
 
V isua l  impa i rment  i s  undoub ted ly  a  s ign i f i can t  pub l i c  hea l th  p rob lem 
in  the  wor ld .  The  sad  fac t  i s  tha t  v i sua l  impa i rment  i s  l i ke l y  to  
doub le  in  t he  nex t  decade  o r  two ,  i f  s teps  a re  no t  taken  to  e l im ina te  
the  causes  o f  avo idab le  /  p reven tab le  b l indness  and  low v i s ion .  
Ano the r  d i s tu rb ing  rea l i t y  i s  tha t  the  la rge r  pe rcen tage  o f  the  
inc rease  in  v i sua l  impa i rmen t  w i l l  occu r  in  deve lop ing  coun t r ies  
whe re  resou rces  to  dea l  w i th  th is  p rob lem a re  sca rce .  I t  i s  the re fo re  
recommended  tha t  the  dono r  commun i t ies  shou ld  ser ious ly  cons ide r  
ass is t ing  the  poo r  coun t r ies  in  imp lement ing  the  V IS ION 2020 
in i t ia t i ves  to  f i gh t  the  sco u rge  o f  unnecessa ry  v i sua l  impa i rment  and  
b l indness .  
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The  p resen t  s tudy w i l l  f ocus  on  v i sua l  impa i rment  and  b l indness  tha t  
i s  re la ted  to  DM among B lack  South  A f r i can  peop le  w i th  d iabe tes  in  
Mopan i  D is t r i c t ,  L impopo  P rov ince .   D iabe tes  is  the  number  one  
cause  o f  new cases  o f  b l indness  among adu l ts  o f  wo rk ing  age  in  
deve loped  count r ies ,  and  i s  g radua l l y  becoming  a  s ign i f i can t  cause  
o f  b l indness  in  the  u rban  a reas  o f  deve lop ing  count r ies  (A lexander  
1994 :234 ,  In te rna t iona l  d iabe tes  fede ra t ion  2006 ) .   
 
2.3  AN OVERVIEW OF DI ABETES MELLITUS 
 
An ove rv iew o f  DM has  been  p resen ted  in  Chap te r  1 .  The  d iscuss ion  
be low inc ludes  some de ta i ls  on  a reas  tha t  were  covered  in  Chap te r  1  
and  a reas  tha t  were  no t  tack led  a t  a l l  in  the  p rev ious  chapte r .  
 
2.3 .1  De f in i t ion  o f  d iabe tes  me l l i tus  
 
Acco rd ing  to  A lexande r  (1994 :232) ,  DM is  a  d i sease  o f  imprope r  
g lucose  p roduct ion  and  use ,  wh ich  may resu l t  f rom absence  o f  
i nsu l in ,  reduced  supp l ies  o f  insu l in ,  o r  inab i l i t y  o r  reduced  ab i l i t y  f o r  
recep to r  s i tes  to  use  insu l in .   Kansk i  (2003 :69 1 )  de f ines  DM as  a  
common me tabo l ic  d iso rder  charac te r i zed  by  sus ta ined  
hype rg lycaemia  o f  va ry ing  seve r i t y  secondary  to  lack ,  d im in ished  
e f f i cacy,  o r  bo th  o f  endogenous  insu l in .  The  two  de f in i t ions  agree  
tha t  DM may resu l t  f rom de fec ts  in  insu l in  sec re t ion ,  insu l in  ac t ion  
o r  bo th .  Howeve r ,  the  resea rche r  f ee ls  t ha t  the  de f in i t i on  by 
A lexande r  is  inadequate ,  as  i t  does  no t  ment ion  anyth ing  about  
sus ta ined  o r  chron ic  hype rg lycaem ia ,  wh ich  is  undoubted ly  an  
impor tan t  cha rac te r is t i c  f ea tu re  in  DM.  
 
The  de fec ts  in  insu l in  ac t ion  on  ta rge t  t i ssues  lead  to  d is tu rbances 
in  ca rbohyd ra tes ,  f a t  and  p ro te in  metabo l i sm.  The  long - te rm  e f fec ts  
o f  DM inc lude  p rogress ive  deve lopment  o f  d iabe t ic  re t inopa thy  tha t  
may lead  to  b l indness ,  Neph ropa thy  tha t  may lead  to  rena l  f a i lu r e ,  
neu ropa thy  tha t  may lead  to  foo t  u lce rs  and  amputa t ions .  Peop le  
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wi th  DM a re  a t  inc reased  r i sk  o f  ca rd iovascu la r  and  ce reb rovascu la r  
d isease  (W HO 1999 :  3 ) .  
 
2.3 .2  Class i f ica t ion o f  d iabe tes  mel l i tus  
 
The  W HO and  the  Amer ican  D iabe tes  assoc ia t ion  (ADA)  ex per t  
commi t tee  on  d iagnos is  and  c lass i f i ca t ion  o f  d iabe tes  pub l i shed  a  
new c lass i f i ca t ion  sys tem o f  d iabe tes  based  on  ae t io logy  and  c l in ica l  
s tag ing.  An  inc rease  in  t he  knowledge  o f  the  ae t io logy  and  
pa thogenes is  o f  d iabe tes  necess i ta ted  the  changes in  the  
c lass i f i ca t ion  o f  DM.  Acco rd ing to  the  new c lass i f i ca t ion ,  DM wi l l  no  
longe r  be  c lass i f ied  based  on  whethe r  the  pa t ien ts  a re  dependent  on  
i nsu l in  o r  no t .  Consequen t l y ,  the  te rms  “ insu l in  dependent  d iabe tes  
me l l i tus ”  and  “non - insu l in  dependen t  d iabe tes  me l l i t us ”  and  the i r  
acronyms “ IDDM” and  “N IDDM”  have  been  abandoned ;  and  t ype  1  
and  t ype  2  DM have  been re ta ined  as  the  two  p r inc ipa l  t ypes  o f  DM 
(A lexande r  1994:  234 ,  A lbe r t i  &  Z immet  1998 :  543 ) .  The  c l in ica l  
s tages  o f  DM inc lude  no rma l  g lucose  to le rance ,  Im pa i red  Glucose  
To le rance  ( IGT) ,  Impa i red  Fas t ing  G lycaemia  ( IFG) ,  no t  i nsu l in  
requ i r i ng,  and  insu l in  requ i r i ng.  The  ae t io log ica l  t ypes  inc lude  t ype  
1 ,  t ype  2  DM and  o ther  spec i f i c  t ypes  o f  DM (A lbe r t i  &  Z immet   1998 :  
544 ) .  
 
2.3 .2 .1  C l in ica l  s tages  of  d iabe tes  mel l i tus  and other  ca tegor ies  
o f  g lucose to le rance  
 
The  c l in ica l  s tag ing  ind ica tes  tha t  DM,  rega rd less  o f  i t s  ae t io logy ,  
p rogresses  th rough  seve ra l  c l in ica l  s tages  du r ing  i t s  na tu ra l  h i s to ry .  
In  add i t ion ,  ind iv idua ls  w i th  DM may move  f rom one  c l in ica l  s tage  to  
ano the r  in  e i the r  d i rec t ion ,  depend ing  on  the  ex ten t  o f  the  
unde r l y ing  d isease  p rocesses.  Pe rsons  who  have  DM or  a re  
deve lop ing  DM can  be  ca tego r i sed  by  s tage  acco rd ing  to  the  c l in i ca l  
cha rac te r i s t ics ,  even  i f  the  unde r l y ing  ae t io logy  i s  no t  known  (A lbe r t i  
&  Z immet  1998:  539 ,  W HO 1999 :  16 ) .    
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a )  Impa ired  Glucose  To lerance  and Impaired  Fas t ing 
Glycaemia   
 
Impa i red  g lucose  regu la t ion  [ Impa i red  Glucose  To le rance  ( IGT )  and  
Impa i red  Fas t ing G lycaemia  ( IFG) ]  re fe rs  to  a  metabo l i c  s ta te  
in te rmed ia te  be tween  no rma l  g lucose  homeostas is  and  DM.  
Howeve r ,  an  emphas is  i s  made  to  the  fac t  tha t  IGT and  IFG are  no t  
the  same concepts  and  shou ld  neve r  be  used  in te rchangeab ly  (W HO 
1999 :  14 ) .  The  IFG re fe rs  to  f as t ing  b lood  g lucose  (FBG) 
concen t ra t ions  tha t  a re  lower  tha n  those  requ i red  fo r  d iagnos is  o f  
DM,  bu t  h ighe r  than  wha t  i s  cons idered  norma l  f as t ing  g lucose  
concen t ra t ions  (W HO 1999:15 ) .  The re fo re ,  pa t ien ts  hav ing  FBG 
leve ls  o f  6 .1  to  6 .9mmo l / l  a re  now de f ined  as  hav ing impa i red  fas t ing 
g l ycaem ia  ( IFG) .   On  the  o the r  hand ,  IGT re fe rs  to  b lood  g lucose  
concen t ra t ions  o f  7 .8  to  11 .0  mmol / l  2  hou rs  pos t  75g  o ra l  g lucose  
load  ( i .e .  o ra l  g lucose  to le rance  tes t )  (W HO 1999 :15) .  
 
In  the  new c lass i f i ca t ion  sys tem,  the  va lues  o f  the  fas t ing  b lood  
g lucose  o r  IFG and  the  IGT  have  been  lowered  f rom ≥7 .8mmol / l  to  
6.1  to  6 .9mmol / l ,  and  f rom >11.1mmol / l  t o  7 .8  to  11mmo l / l ,  f o r  IFG 
and  IGT,  respect ive ly .  The  reasons fo r  lower ing these  va lues  were  to  
improve  the  recogn i t ion  o f  pe rsons  wi th  und iagnosed  DM,  w i thou t  
i nc reased  r i sk  o f  f a l se -pos i t i ve  d iagnos is .  Second ly ,  i t  wou ld  make i t  
poss ib le  to  rea l ise  tha t  the  r isk  o f  d iabe t ic  re t inopa thy  occu rs  a t  a  
l ower  FBG than  was  p rev ious ly  t hough t .  I t  has  to  be  no ted  tha t  the  
changes wou ld  no t  inc rease  the  number  o f  peop le  w i th  DM,  bu t  
wou ld  inc rease  the  number  o f  peop le  w i th  known  DM (W HO 1999:  
16 ) .  
 
b )  D iabe tes  mel l i tus  not  requ ir ing insu l in  for  surv iva l   
 
Th is  t ype  o f  DM cons is ts  o f  two  sub -d iv i s ions :  the  f i rs t  i s  whe re  
insu l in  is  requ i red  fo r  metabo l ic  con t ro l  o f  hype rg lycaemia  ra the r  
than  fo r  su rv i va l .  In  th is  case ,  the re  i s  endogenous sec re t ion  o f  
i nsu l in ,  wh ich  is ,  howeve r ,  no t  enough  to  ach ieve  no rma l  p lasma 
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g lucose  wi thou t  exogenous  insu l in .  The  second  subd iv i s ion  i s  whe re  
hype rg lycaemia  can  be  con t ro l led  by  o the r  methods  such  as  
exe rc ises ,  d ie t ,  los ing  we igh t  e t c .  and /o r  by  d rugs  o the r  than  insu l in .  
A l toge the r ,  t hese  two  sub -d iv i s ions  were  fo rmer l y  ca l led  the  Non 
Insu l in  Dependent  D iabe tes  Me l l i tus  (NIDDM)  (W HO 1999 :14 ) .  
Re fe r r ing to  th is  t ype  as  NIDDM is  m is lead ing ,  as  i t  i s  ment ioned  
above ,  the  pa t ien ts  in  the  f i r s t  sub -d iv i s ion  do  depend  on  insu l in  
though no t  f o r  su rv i va l ,  as  i s  the  case  wi th  those  in  t he  “ insu l in  
requ i r i ng fo r  su rv iva l ”  g roup .   
 
c )  D iabe tes  mel l i tus  requi r ing  insul in  for  the  surv iva l   
 
Th is  co r responds to  what  was  p rev ious ly  ca l l ed  Insu l in  Dependent  
D iabe tes  Me l l i tus  ( IDDM).  The  pa t ien ts  w i th  th is  t ype  o f  DM requ i re  
exogenous insu l in  f o r  su rv i va l .  
 
2.3 .2 .2  The ae t io log ica l  c lass i f icat ion  o f  d iabe tes  mel l i tus  
 
The  ae t io log ica l  t ypes  o f  DM inc lude  t ype  1  and  t ype  2  DM,  o ther  
spec i f i c  t ypes ,  and  ges ta t iona l  d iabe tes .  A  de ta i led  desc r ip t ion  o f  
these  t ypes  has  been  p resen ted  in  Chapte r  1 .  
 
2.3 .3  Epidemio logy o f  d iabe tes  mel l i tus  
 
The  p reva lence  o f  DM in  the  wor ld  i s  on  the  inc rease .  In  1985 ,  30  
m i l l ion  peop le  wor ldwide  had  DM;  by  th e  yea r  2000,  the  f i gu re  had  
a l ready  r i sen  to  app rox ima te ly  150  m i l l ion  ( IDF  2009 ) .  In  2007,  the  
p reva lence  o f  DM in  adu l t s  aged  20 -79  yea rs  in  a l l  the  In te rna t iona l  
D iabe tes  Fede ra t ion  ( IDF)  member  coun t r ies  (wh ich  a re  ove r  160  in  
number )  was  es t imated  a t  6% ( IDF  2006 ) .  In  the  same yea r ,  the  
number  o f  peop le  w i th  DM in  the  same count r ies  was  es t imated  a t  
246  m i l l i on  and  is  p ro jec ted  to  inc rease  to  380  m i l l i on  by  2025.  I n  
2008 ,  the  W HO es t imated  tha t  the re  were  180  mi l l ion  peop le  w i th  DM 
wor ldwide  (W HO 2009 ) .  Bo th  the  IDF  and  W HO est imates  ind ica te  
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tha t  the  p reva lence  o f  DM and  the  number  o f  peop le  w i th  DM is  
i nc reas ing a t  an  a la rm ing  ra te .  
 
K ing  e t  a l  (1998 :1416 )  conducted  a  s tudy  to  es t imate  the  p reva lence  
o f  DM,  the  number  o f  peop le  w i th  DM in  1995  and  the  p ro jec t ions  by  
2025 .  In  1995,  the  g loba l  p reva lence  o f  DM was es t imated  a t  4% and 
to  inc rease  to  5 .4% by  2025 .  In  add i t ion ,  the  number  o f  peop le  w i th  
DM was es t imated  a t  135  m i l l ion  and  to  increase  to  300m i l l ion  by  
2025  (K ing  et  a l  1998 :1416 ) .  W i ld  et  a l  (2004 :1051 )  repo r ted  on  the  
g loba l  p reva lence  and  numer ica l  es t imates  o f  DM in  the  yea r  2000 
and  the i r  p ro jec t ions  by  the  yea r  2030 .  In  tha t  repo r t ,  the  g loba l  
p reva lence  o f  DM is  expected  to  inc rease  f rom 2 .8% in  the  year  
2000  to  4 .4% by  the  year  2030 .  I t  was  a lso  repo r ted  tha t  the  number  
o f  peop le  w i th  DM wi l l  a lmost  doub le  be tween 2000 and  2030.  
 
These  two  ma jo r  s tud ies  agree  tha t  the  number  o f  peop le  w i th  DM 
wi l l  doub le  in  the  nex t  decade  o r  two .  The  p ro jec ted  inc rease  in  the  
p reva lence  o f  DM wi l l  occu r  because  o f  popu la t ion  age ing,  unhea l thy  
d ie t ,  ove rwe igh t ,  obes i t y ,  and  sedenta ry  l i f es t y les  (W i ld  e t  a l  2004 :  
1047 ) .  Th is  ind ica tes  tha t  i f  peop le  can  be  encou raged  to  reve r t  to  
t rad i t iona l  l i f es t y les  and  d ie ta ry  pa t te rns ,  the  increase  in  the  
p reva lence  DM can  be  m in im ised .  The re  is  g rowing  ev idence  tha t  
changes in  d ie t ,  phys ica l  ac t i v i t y  o r  pha rmaco log ica l  t rea tment  may 
reduce  the  p reva lence  o f  DM (W i ld  et  a l  2004 :  1051 ) .  
 
The  p ro jec ted  doub l ing  o f  t he  number  o f  peop le  w i th  DM wor ldwide  
be tween  2000  and  2 030  suggests  tha t  the  number  o f  peop le  w i th  
v i sua l  impa i rment  w i l l  a lso  doub le  in  the  same pe r iod ,  i f  app rop r ia te  
s teps  a re  no t  taken  to  p reven t  d iabe tes - re la ted  v i sua l  impa i rment .  
App rox imate ly  75% o f  peop le  w i th  DM wi l l  l i ve  in  deve lop ing 
count r ies  by  the  yea r  2025  (K ing et  a l  1998 :  1416 ) .  Th is  can  be  
exp la ined  by  the  h ighe r  p ro jec ted  increase  in  the  number  o f  adu l t s  in  
deve lop ing count r ies  (47%) ,  compared  wi th  the  inc rease  in  
deve loped  count r ies  (27%),  be tween  the  year  1995  and  2025  (K ing 
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et  a l  1998 :  1416 )  .  The  g rea tes t  re la t i ve  inc reases  in  DM wi l l  occu r  
i n  t he  Midd le  Easte rn  Crescen t ,  Ind ia ,  and  sub -Saharan  A f r ica .   
 
Sou th  A f r ica  i s  a  deve lop ing  coun t ry  i n  the  sub -Saharan  A f r ican  
reg ion .  In  th is  reg ion ,  the  number  o f  peop le  w i th  DM is  expected  to  
inc rease  f rom 14 .7  m i l l ion  in  2011  to  28  m i l l i on  by  2030  ( IDF  2011 ) .  
The  number  o f  Sou th  A f r i cans  (20 -79  yea rs)  w i th  DM in  2011  is  
es t imated  a t  1 .9  m i l l ion ,  w i th  a t  leas t  78% o f  the  peop le  w i th  DM 
be ing  und iagnosed  ( IDF  2011 ) .  Be tween  2009  and  2010,  301365 
peop le  v i s i ted  Pub l ic  Hea l th  Fac i l i t ies  in  the  L impopo  P rov ince  fo r  
DM t rea tment .  Of  th is  number ,  49513  peop le  v is i t ed  fac i l i t ies  in  the  
Mopan i  D is t r ic t  du r ing  the  same pe r iod  (L impopo  Depar tmen t  o f  
Hea l th ,  Head  Of f i ce  2011 ) .  These  f i gures  a re  undoubted ly  an  
unde res t imat ion  s ince  the re  a re  peop le  who  use  P r i va te  Hea l th  
Fac i l i t i es  fo r  the i r  DM t rea tment .  
 
The  p rev ious  es t imates  o f  the  number  o f  peop le  w i th  DM in  South  
A f r i ca  we re  much lower  than  the  above  es t imates .  The  number  o f  
peop le  w i th  DM  was  expected  to  i nc rease  f rom 298000  in  1995  to  
721000 by  2025 (K ing et  a l  1998 :  1430 ) .  These  s ta t i s t i cs  ind ica te  
tha t  the  number  o f  Sou th  A f r icans  w i th  DM is  inc reas ing  a t  a  fas te r  
ra te  than  p rev ious ly  expec ted .  The  inc rease  in  t he  number  o f  
pe rsons  wi th  DM in  South  A f r ica ,  sugges ts  tha t  more  pe rsons  a re  
l i ke l y  to  be  v i sua l l y  impa i red  due  to  DM re la ted  cond i t ions ,  such  as  
d iabe t i c  re t inopa thy ,  ca ta rac ts ,  g laucoma,  macu la  oedema.   
 
The  a im  o f  th i s  s tudy  i s  to  de te rm ine  the  p reva lence  and  causes o f  
v i sua l  impa i rment  and  b l in dness  in  pe rsons wi th  DM in  L impopo 
P rov ince .  Acco rd ing  to  A lexander  (1994:  239 -240 ) ,  v i s ion  loss  
among peop le  w i th  DM is  due  to  the  fo l lowing:   
 
(1 )  Macu la r  oedema tha t  resu l t s  f rom leak ing  m ic ro -aneu rysms  and  
in t ra - re t ina l  vesse ls  w i th in  the  macu la  a rea .  
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(2 )  V i t reous  haemor rhages tha t  resu l t  f rom rup tu re  o f  the  neo -
vascu la r  ne ts  tha t  deve loped  due  to  hypox ia  o r  
 
(3 )  Re t ina l  de tachment  tha t  resu l t s  f rom f ib ros is  p ro l i f e ra t ion .  
 
2.3 .4  Diabe t ic  Ret inopathy  
 
Diabet ic  re t inopa thy  is  the  ma jo r  ocu la r  comp l ica t ion  o f  DM,  and  is  
ra ted  as  the  number  one  cause  o f  new cases  o f  lega l  b l indness  
among adu l t s  be tween  the  ages o f  20  and  65  yea rs .  Th is  cond i t ion  is  
more  common  in  pe rsons  wi th  t ype  1  (40%)  than  those  wi th  t ype  2  
(20%)  d iabe tes  me l l i tus  (Kansk i  2003 :  439 ) .  
  
Kansk i  (2003 :439 )  de f ines  d iabe t i c  re t inopa thy as  a  m ic ro -
ang iopa thy  a f fec t ing  the  p re -cap i l la ry  a r te r io les ,  cap i l la r ies  and   
pos t -cap i l la ry  venu les  o f  the  re t ina .  On  the  o the r  hand,  A lexande r  
(1994 :238 )  de f ines  d iabe t ic  re t inopa thy  as  a  cond i t ion  tha t  o ccurs  
secondary  to  changes  in  the  cap i l l a ry  wa l l  s t ruc tu re  o f  the  re t ina  
lead ing  to  deve lopmen t  o f  m ic ro -aneu rysms ,  vascu la r  loops ,  and  
d i la ted  cap i l la r ies  a l lowing  fo r  the  deve lopment  o f  leakage.  
Hype rg lycaem ia  and  hypox ia  a re  though t  to  be  the  cause  o f  v ascu la r  
changes,  pa r t i cu la r l y  vascu la r  d i la ta t ion .  
 
D iabe t ic  re t inopa thy  i s  the  ma jo r  cause  o f  b l i ndness  among pe rsons 
wi th  DM (Henr icsson ,  Tyrbe rg,  He i j l , Janzon,  1996 :535 ,  Kumar ,  
Goyde r ,  McKibb in ,  2006 :456) .  I t  i s  the re fo re  impor tan t  f o r  eye  
hea l thca re  p rov ide rs  to  be  ab le  to  iden t i f y  the  va r ious  re t ina l  les ions  
tha t  cha rac te r i ze  d iabe t i c  re t inopa thy,  and  how such  les ions  may 
lead  to  v isua l  loss .  A  b r ie f  desc r ip t ion  o f  the  c l in ica l  f ea tu res  o f  DR 
fo l lows be low:  
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2 .3 .4 .1  Cl in ica l  fea tures  of  Non -Prol i fe ra t ive  Diabe t ic  
Re t inopathy   
 
a )  Mic ro -aneurysms 
 
Mic ro -aneu rysms  a re  found  in  the  inne r  nuc lear  laye r  o f  the  re t ina  
and  a re  the  ea r l ies t  de tec tab le  s igns  o f  d iabe t ic  re t inopa thy .  They 
appear  as  sma l l  red  do ts  usua l ly  t empora l  to  the  fovea  (Kansk i  
2003 :441 ) .  M ic ro  aneu rysms  occu r  due  to  hypox ia  and  a re  p rone  to  
leakage,  c rea t ing  oedema;  shou ld  the  oedema spread  in to  the  
macu la ,  v isua l  acu i t y  may be  compromised  (A lexande r  1994:  241 ,  
W atk ins  2003:924)  (See  F igu re  2 .1 ) .   
 
b)  Nerve  f ibre  layer   or  f lame -shaped haemorrhages  
 
These  haemor rhages a re  loca ted  in  the  ne rve  f ib re  laye r  w i th in  the  
pos te r io r  po le  and  fo l low the  course  o f  the  re t ina l  ne rve  f ib re  laye r .  
They rep resen t  a  loca l i zed  a rea  o f  hypox ia  (Kansk i  2003 :346 ) .  
F lame-shaped  haemor rhages have  an  i r regu la r  shape and  a re  
s l i gh t l y  la rge r  than  m ic ro -  aneu rysms  (Tar r  et  a l  2011 )  (See F igu re  
2 .1 ) .  
  
c )  In tra -re t ina l  or  dot -b lot  haemorrhages  
 
These  haemor rhages  represen t  rup tu res  in  the  weakened  cap i l la ry  
wa l l s .  They ind ica te  the  p resence  o f  venous  s tas is  and  re t ina l  
oedema.  I f  they  a re  loca ted  in  the  macu la r  a rea ,  v i s ion  may be  
th rea tened  (A lexande r  1994:241)  (See  F igu re  2 .1 ) .  
 
d )  Re t ina l  oedema  
 
Ret ina l   oedema i s  i n i t ia l l y  loca ted  in  the  ou te r  p lex i f o rm and  inne r  
l aye rs  o f  the  re t ina ,  la te r  the  inne r  nuc lea r  laye r  and  ne rve  f ib re  
laye r  a re  invo lved  and  even tua l l y  t he  en t i re  re t ina l  th i ckness  
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becomes  oedematous  (Kansk i  2003 :442 ) .  W hen the  macu la  oedema 
invo lves  the  cen t re  o f  the  fovea  i t  i s  re fe r red  to  as  C l in ica l l y  
S ign i f i can t  Macu la r  Oedema (CSMO).  Abou t  20% o f  the  eyes  wi t h  
CSMO wi l l  have  se r ious  v i s ion  loss  w i th in  2  yea rs  w i thou t  t rea tment  
compared  wi th  8% o f  t rea ted  eyes  (W atk ins  2003:924 ) .  Accord ing  to  
Pau lus  &  Gar iano  (2009:19 ) ,  the  CSMO is  no rma l l y  assoc ia ted  w i th  
m i ld  o r  modera te  v i s ion  loss  (be tween 20 /20  to  20 /200 )  bu t  
occas iona l l y  lega l  b l indness  (<20 /200 )  occu rs  (Pau lus  e t  a l  2009 :19 )  
(See  F igu re  2 .1 ) .   
  
 
 
 
 From: ht tp : / /www.southcoasteye.com/whatsnew.html .  
Figure  2 .1 :  NPDR w i th  micro -aneur ysms,  dot  & blot  
haemorrhages ( red) ,  exudates  (ye l low ) ,  and  macula r  oedema 
(c lear  w r ink les  a t  centre  o f  photo) .  
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e )  Hard exudates  
 
Hard  exuda tes  a re  loca ted  wi th  the  ou te r  p lex i f o rm  laye r  o f  the  
re t ina  (Kansk i  2003 :442 ) .They a re  ye l low -wh i te  in t ra - re t ina l  depos i ts  
tha t  resu l t  f rom abno rma l  leakage  o f  se rum pro te ins ,  l ip ids  and  f ib r in  
f rom damaged  cap i l la r ies  and  mic ro -aneu rysms (Ta r r ,  Kau l ,  Kohne r ,  
Ch ibbe r  2011 ) .  Ha rd  exudates  a re  a r ranged  in  a  c i rcu la r  pa t te rn  and  
o f ten  su r round  a  leak ing  b lood  vesse l  o r  m ic ro -aneu rysm (Kansk i  
2003 :  442 ,  W atk ins  2003 :924 )  (See  F igure  2 .2 ) .  
 
 
 
F rom:  h t tp : / /www.aao .o rg/ theeyeshave i t /op t i c -
fundus /ha rdexudates .c fm  
 
Figure  2 .2 :  Shows hard  exudates  a rranged in  a  c i rcular  p a t tern  
a round the  microanerysm .  
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f )  Cot ton wool  spots  
 
Cot ton  woo l  spo ts  a re  caused  by  occ lus ion  o f  a r te r io les  lead ing  to  
in te r rup ted  axop lasmic  t ranspor t  and  accumula t ion  o f  axop lasmic  
deb r is  (Kansk i  2003 :  443 ,  Ta r r  e t  a l  2011 ) .  They appea r  as  sma l l ,  
wh i t i sh  f lu f f y  supe r f ic ia l  les ions ,  wh ich  rep resen t  f oca l  m ic ro - in fa rc ts  
o f  the  re t ina l  ne rve  f ib re  laye r  (NFL) .  Co t ton  woo l  spo ts  obscu re  the  
unde r l y ing  b lood  vesse ls  and  a  loca ted  in  the  pos t -equa to r ia l  a rea  o f  
the  re t ina l  whe re  the  NFL  th i ckness  i s  su f f i c ien t  (Kansk i  2003 :443) .  
They   become c l i n i ca l l y  s ign i f i can t  when  they  a re  more  than  f i ve  
(W atk ins  2003:924 )  (See  F igu re  2 .3 ) .  
 
 
 
 From:  h t tp: / /b jo .bmj .com/content /cur ren t  
 
F igure  2 .3 :  Shows a  re t ina l  cot ton  w ool  spot .  The unusual ly large  
w hi te  les ion  ( le f t )  appears  to  be  “ isola ted”  a t  f i rs t  g lance.  I t  
masks the  f luorescence o f  the  under l ying choroid on  fundus 
f luorescein angiography ( r ight ) ,  as  w el l  as  show ing venula r  dye  
leakage .  
  
g)  In tra -re t ina l  micro -vascular  abnormal i t ies  
 
These  les ions  appea r  as  f i ne  red  l ines  tha t  run  f rom re t ina l  
a r te r io les  to  venu les ,  thus  resemb l ing  foca l  a reas  o f  f la t  re t ina l  
vesse ls .  The  IRMA’s  a re  d i l a ted  cap i l la r ies  tha t  f unc t ion  as  
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co l la te ra l  channe ls  o f ten  seen  c loser  to  a reas  o f  cap i l l a ry  c losu re  
(Kansk i  2003 :444) .  Acco rd ing  to  Ta r r  e t  a l  (2011 ) ,  IRMA’s  appea r  as  
grey-wh i te  pa tches  wi th  f l u f f y  edges rep resen t ing  cap i l l a ry  d i la t ion  
and  new vesse ls  i n  a reas  o f  re t ina l  occ lus ion  and  ischem ia  (See 
F igure  2 .4 ) .   
 
h)  Venous  and a r ter ia l  changes  
 
The changes  cons is t  o f  d i la ta t ion ,  loop ing,  bead ing,  and  sausage -
l i ke  segmenta t ion  o f  the  ve ins .  Othe r  changes  invo lve  na r rowing  and  
ob l i te ra t ion  o f  the  a r te r ies  (Kansk i  2003 :445 ) .  The  venous  and  
a r te r ia l  changes  ind ica te  inc reas ing  re t ina l  i schemia  and  p red ic t  t he  
p rogress ion  to  p ro l i f e ra t i ve  d iab e t i c  re t inopa thy  (Ta r r  et  a l  2011 )  
(See  F igu re  2 .4 ) .  
  
 
 
 
F rom: h t tp : / /www.ndrs .scot .nhs.uk /Tra in /Handbook/drh -
g027. jpg .  
 
Figure  2 .4 :  Shows venous  beading  and an  area  o f  int ra -re t ina l  
micro -vascula r  abnormal i t i es .  
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i )  Dark  b lo t  haemorrhages  
 
These  rep resen t  haemor rhag ic  re t ina l  in fa rc t s  tha t  a re  loca ted  in  the  
m idd le  re t ina l  laye rs  (Kansk i  2003 :445 ) .  
 
2.3 .4 .2  C l in ica l  fea tures  o f  prol i fe ra t ive  d iabe t ic  r e t inopathy  
 
The  ha l lmark  s ign  o f  p ro l i f e ra t i ve  d iabe t ic  re t inopa thy  ( PDR)  is  
neovascu la r i sa t ion  (Kansk i  2003 :  447 ,  Pau lus  and  Gar iano  2009:  
18 ) .  The  componen ts  o f  PDR inc lude  neovascu la r isa t ion  a t  t he  d isc  
(NVD)  (F igu re  2 .5 ) ,  neovascu la r isa t ion  e lsewhere  in  the  re t ina  
(NVE) ,  and  f ib ro t ic  p ro l i f e ra t ion  accompany ing the  
neovascu la r i sa t ion ,  t rac t ion  re t ina l  de tachmen t ,  and  v i t reous  
haemor rhages  (A lexande r  1994:  245 ) .   I t  has  been  es t imated  tha t  
ove r  a  quar te r  o f  the  re t ina  has  to  be  non -pe r fuse  be fo re  PDR 
deve lops  (Kansk i  2003 :447 ) .   
 
 
 
From: h t tp : / /www.southcoasteye.com/whatsnew.html .  
 
Figure  2 .5 :  Shows neovascula r isat ion  o f  the  opt ic  d isc  (NVD)  
 
The  seve r i t y  o f  PDR is  de te rm ined  by  the  a rea  cove red  by  new 
vesse ls  in  compar i son  to  the  a rea  o f  the  d i sc .  I f  le f t  un t rea ted ,  the  
r i sks  a re  reduced to  4% and  9%,  respec t i ve ly  w i th  t rea tmen t  (Kansk i  
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2003 :449 ) .  W i thou t  t rea tment ,  seve re  NVD wi th  haemor rhage  ca r r ies  
a  r i sk  o f  seve re  v i sua l  l oss  o f  abou t  37% wi th in  2  yea rs  and  r i sk  can  
be  reduced  to  20%  wi th  t rea tmen t .  Severe  NVE wi th  haemor rhage 
car r ies  a  30% r isk  o f  v i sua l  loss ,  wh ich  is  reduced  to  7% wi th  
t rea tment .  Rubeos is  i r i d i s  have  a  po ten t ia l  o f  caus ing  neovascu la r  
g laucoma,  wh ich  may even tua l l y  l ead  to  v isua l  impa i rment ,  i f  le f t  
un t rea ted  (Kans k i  2003 :454 ) .  
 
2.3 .4 .3  D iabe t ic  maculopathy    
 
Th is  i s  the  most  common cause  o f  v i sua l  impa i rment ,  pa r t i cu la r l y  in  
t ype  2  d iabe t ic  pa t ien ts .  Th is  cond i t ion  occurs  when  oedema and 
ha rd  exuda tes  o r  i schemia  invo lve  the  fovea  (Kansk i  2003 :  445 ) .   
C l in i ca l l y  s ign i f i can t  macu la r  oedema (CSMO)  i s  cha rac te r i sed  by 
the  fo l lowing  fea tu res :  
i .  Re t ina l  oedema wi th in  500µm o f  the  cen t re  o f  the  fovea  
i i .  Ha rd  exudates  wi th in  500µm o f  the  cen t re  o f  the  fovea ,  
assoc ia ted  w i th  re t ina l  oedema tha t  may be  ou ts ide  
500µm o f  the  cen t r a l  f ovea  
i i i .  Re t ina l  oedema tha t  i s  one  d isc  d iamete r  (1DD)  o r  l a rge r ,  
any  pa r t  o f  wh ich  i s  w i th in  1DD o f  the  cen t re  o f  the  fovea .  
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The  CSMO requ i res  pho tocoagu la t ion  i r respec t i ve  o f  v i sua l  acu i ty  
l eve l .   The  r isk  o f  v i sua l  loss  may be  reduced  by  app rox imate l y  50% 
by  t rea tment  (Kansk i  2003 :447 )  (See F igu re  2 .6 ) .  
 
 
 
F rom:  
h t tp : / /www. f l i ck r .com/photos /commun i t yeyehea l th /5508555009 .  
 
Figure  2 .6 :  Cl in ica l ly s ign i f icant  macular  edema w i th  hard 
exudates  encroaching on the  fovea .  
 
2 .3 .4 .4  C lass i f ica t ion  o f  d iabe t ic  re t inopathy  
 
Many au tho rs  and  o rgan isa t ions  have  c lass i f i ed  d iabe t i c  re t inopa thy 
in  va r ious  ways .  Or ig ina l l y ,  d iabe t ic  re t inopa thy  was c lass i f ied  in to  
background d iabe t i c  re t inopa thy ,  p re -p ro l i f e ra t i ve  d iabe t i c  
re t inopa thy ,  p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  and  d iabe t ic  
macu lopa thy  (Tab le  2 .1 )  (Kansk i  2003 :447) .  The  Ea r l y  T rea tment  
Diabet ic  Re t inopa thy  S tudy  Group  (ETDRS) ’s  c lass i f i ca t ion  o f  
d iabe t i c  re t inopa thy  inc ludes  non -p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  
(NPDR)  and  p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  (PDR)  w i th  a  
subca tego ry  o f  d iabe t i c  ma cu la  oedema (Tab le  2 .2 )  (A lexander  
1994 :241 ) .  The  seve r i t y  o f  NPDR is  ca tegor i sed  us ing  the  ETDRS 
acu i t y  sca le .  In  th is  sca le ,  a  numer ica l  va lue  i s  ass igned  to  re f lec t  
the  seve r i t y  as  ind ica ted  by  the  p resence  o f  the  va r ious  les ions  
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assoc ia ted  w i th  NPDR (T ab le  2 .3 )  (The  d iabe tes  con t ro l  and  
compl ica t ions  t r i a l  research  g roup  1995 :38 ) .  
 
Table  2 .1 :  Or ig ina l  c lass i f ica t ion  o f  d iabe t ic  re t inopathy  
 
C a t e g o r y  C h a r a c t e r i s t i c s  
B a c k g r o u n d  
d i a b e t i c  
r e t i n o p a t h y  
M i c r o - a n e u r ys m s ,  i n t r a - r e t i n a l  h a em o r r h a g e s ,  h a r d  
e x u d a t e s ,  r e t i n a l  o e d e m a  
P r e - p r o l i f e r a t i v e  
d i a b e t i c  
r e t i n o p a t h y  
V a s c u l a r  c h a n g e s ,  c o t t o n  w o o l  s p o t s ,  d a r k  b l o t  
h a e m o r r h a g e s ,  i n t r a - r e t i n a l  m i c r o - v a s c u l a r  
a b n o r m a l i t i e s  ( I R M A)  
P r o l i f e r a t i v e  
d i a b e t i c  
r e t i n o p a t h y  
N e o v a s c u la r i s a t i o n ,  v i t r e o u s  d e t a c h m e n t ,  p r e - r e t i n a l  
a n d  v i t r e o u s  h a e m o r r h a g e s  
D i a b e t i c  
m a c u l o p a t h y  
F o c a l  m a c u l o p a t h y ,  d i f f u s e  m a c u l o p a t h y ,  i s c h a e m ic  
m a c u l o p a t h y ,  m i x e d  m a c u l o p a t h y ,  c l i n i c a l l y  s i g n i f i c a n t  
m a c u l a  o e d e m a  
C l i n i c a l l y  
s i g n i f i c a n t  m a c u l a  
o e d e m a  
R e t i n a l  o e d e m a  w i t h i n  5 0 0 µ m  o f  t h e  f o v e a  c e n t r e ,  
h a r d  e x u d a t e s  w i t h i n  5 0 0 µ m  o f  t h e  f o v e a  i f  a s s o c i a t e d  
w i t h  r e t i n a l  t h i c k e n in g ,  r e t i n a l  o e d e m a  t h a t  1 5 0 0 µ m  o r  
l a r g e r ,  a n y  p a r t  o f  w h i c h  i s  w i t h i n  1 D D  o f  t h e  c e n t r e  o f  
t h e  f o v e a  
 
Sou rce :  Kansk i  2003 :447  
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Tab le  2 .2 :  The  Ear ly Trea tment  Diabe t ic  Re t inopat hy S tudy Group 
c lass i f ica t ion of  d iabe t ic  re t inopathy  
 
C a t e g o r y  C h a r a c t e r i s t i c s  
N o n - p r o l i f e r a t i v e  
d i a b e t i c  r e t i n o p a t h y  
M i c r o - a n e u r ys m s ,  h a r d  e x u d a t e s ,  d o t - b l o t  a n d  
f l am e - s h a p e d  h a e m o r r h a g e s ,  c o t t o n - w o o l  s p o t s ,  
I R M A ,  c a p i l l a r y  a n d  a r t e r i o l a r  o c c l u s i o n ,  v e n o u s  
b e a d i n g  a n d  t o r t u o s i t y  
P r o l i f e r a t i v e  
d i a b e t i c  r e t i n o p a t h y  
N e o v a s c u la r i za t i o n  o f  t h e  d i s c  ( N VD ) ,  
n e o v a s c u l a r i s a t i o n  e l s e w h e r e  ( N VE ) ,  f i b r o t i c  
p r o l i f e r a t i o n ,  a n d  v i t r e o u s  h a e m o r r h a g e s   
C l i n i c a l l y  s i g n i f i c a n t  
D i a b e t i c  m a c u la  
o e d e m a  
R e t i n a l  t h i c k e n i n g  w i t h i n  ½  d i s c  d i a m e t e r  ( D D )  o f  
c e n t r e  o f  t h e  f o v e a ,  h a r d  e x u d a t e s  w i t h  1 / 2 D D  o f  
t h e  f o v e a ,  r e t i n a l  t h i c k e n i n g  a t  l e a s t  1 D D  w i t h i n  
1 D D  o f  t h e  f o v e a  
 
Sou rce :  A lexander  1994:242  
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2 .3 :  Abbrevia ted  summary o f  the  f ina l  vers ion  o f  the  Ear ly  
Trea tment  Diabe t ic  Re t inopathy s tudy sca le  o f  d iabet ic  
re t inopathy sever i ty for  ind ividual  eyes  
 
 
Sou rce :   A rch ives  o f  oph tha lmo logy  1995 113 :  36 -51  
 
A lexande r  be l ieves  tha t  p rac t i t i one rs  shou ld  no t  be  conce rned  about  
the  s t r ic t  c lass i f i ca t ion  o f  d iabe t i c  re t inopa thy ,  bu t  shou ld  
concen t ra te  on  wha t  the  DR s igns  ind ica te  and  whethe r  they  have  a  
po ten t ia l  to  cause  ser ious  v i sua l  loss  o r  no t .  In  add i t i on ,  
p rac t i t ione rs  shou ld  be  conce rned  abou t  the  t ype  o f  in te rven t ion  tha t  
shou ld  be  imp lemented  to  p reven t  seve re  v i sua l  l oss  (A lexande r  
1994 :241 ) .  The  resea rche r  agrees  wi th  A lexander ’ s  sen t iments  and  
Level  Sever i ty  De f in i t ion  
1 0  N o  D R  D R  a b s e n t  
2 0  V e r y  m i l d  N P D R  M i c r o - a n e u r ys m s  o n l y  
3 5  M i l d  N P D R  M i c r o - a n e u r ys m s  w i t h  h a r d  e x u d a t e s ,  
c o t t o n  w o o l  s p o t s ,  o r  m i l d  r e t i n a l  
h a e m o r r h a g e s  
4 3  M o d e r a t e  N P D R  M i c r o - a n e u r ys m s  w i t h  I R M A  o r  
m o d e r a t e  r e t i n a l  h a e m o r r h a g e s  
4 7  M o d e r a t e  N P D R  M o r e  e x t e n s i v e  I R M A ,  s e v e r e  r e t i n a l  
h a e m o r r h a g e s  o r  ve n o u s  b e a d i n g  i n  
o n e  q u a d r a n t  
5 3  S e v e r e  N P D R  S e v e r e  r e t i n a l  h a e m o r r h a g e s  i n  4  
q u a d r a n t s  o r  v e n o u s  b e a d i n g  i n  a t  
l e a s t  2  q u a d r a n t s  o r  m o d e r a t e l y  
s e v e r e  I R M A  i n  a t  l e a s t  1  q u a d r a n t  
6 1  M i l d  P D R  N V E  <  0 . 5  D D  i n  o n e  o r  m o r e  
q u a d r a n t s  
6 5  M o d e r a t e  P D R  N V E  ≥ 0 . 5  D D  i n  o n e  o r  m o r e  
q u a d r a n t s  o r  N V D  < 0 . 2 5 - 0 . 3 3  D D  
7 1 - 7 5  H i g h - r i s k  P D R  N V D  ≥ 0 . 2 5 - 0 . 3 3  D D  a n d / o r  v i t r e o u s  
h a e m o r r h a g e s  
8 1 - 8 5  A d v a n c e d  P D R  F u n d u s  p a r t i a l l y  o b s c u r e d  
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f ee ls  tha t  i t  shou ld  be  enough  i f  p rac t i t i one rs  cou ld  iden t i f y  DR 
les ions  hav ing  the  po ten t ia l  o f  caus ing  v i sua l  impa i rment  and  
in t roduce  appropr ia te  in te rven t ion  to  p reven t  v i sua l  loss  and  
b l indness  than  to  know the  c lass i f i ca t ion .   
 
2 .4  HISTORICAL OVERV IEW OF DI ABETIC RETI NOP ATHY 
STUDIES 
 
In  o rde r  f o r  the  hea l th  au tho r i t ies  to  p lan  fo r  the  p reven t ion  o f  v i sua l  
impa i rmen t  and  b l i ndness  due  to  DM,  in fo rmat ion  on  the  p reva lence  
and  inc idence  o f  d iabe t i c  re t inopa thy,  as  we l l  as  the  r i sk  fac to rs  
assoc ia ted  w i th  d iabe t i c  re t inopa thy  i s  necessa ry .  Fo r  a  long  t ime,  
there  has  been  ve ry  l i t t le  re l i ab le  in fo rmat ion  on  the  inc idence  and  
p reva lence  o f  DR in  pe rsons  wi th  DM .  I t  was  on ly  in  the  la te  1970 ’s  
tha t  such  re l iab le  in fo rmat ion  became ava i lab le  (W i l l iams,  A i rey ,  
Bax te r ,  Fo r res te r ,  Kennedy -Mar t in  &  G i rach  2004:  967 ) .  
 
The  ea r l ie r  s tud ies  tha t  p rov ided  re l iab le  da ta  on  d iabe t ic  
re t inopa thy  inc lude  the  W iscons in  Ep idem io log ica l  S tudy  o f  D iabe t ic  
Ret inopa thy  (W ESDR) ,  The  Diabe tes  Cont ro l  and  Comp l i ca t ions  T r ia l  
(DCCT) ,  The  Un i ted  K ingdom Prospect i ve  D iabe tes  S tudy  (UKPDS).  
Many rega rd  these  s tud ies  as  the  “go ld  s tanda rd ”  (W i l l iams  et  a l  
2004 :  967 ) .  Th is  i s  p robab ly  because  they  were  long i tud ina l  s tud ies  
conduc ted  us ing  r ig id  c l in i ca l  p ro toco ls .  An  ove rv iew o f  the  ear l ie r  
s tud ies  i s  g i ven  he reunder .  
  
2.4 .1  The  Wiscons in  Ep idemio logica l  S tudy o f  D iabet ic  
Re t inopathy  
 
The  W ESDR was conduc ted  in  the  la te  1970 ’s  to  p rov ide  re l iab le  
i n fo rmat ion  on  the  inc idence  and  p r eva lence  o f  d iabe t i c  re t inopa thy  
(DR) .   The  s tudy  was  one  o f  the  f i r s t  s tud ies  to  document  the  
p reva lence  and  inc idence  o f  DR in  a  la rge  geograph ica l l y  de f ined  
popu la t ion  o f  peop le  w i th  DM (K le in ,  K le in ,  Moss ,  Dav is  &  DeMets  
1984 :  525 ) .  The  ob jec t i ves  o f  t he  W ESDR were  as  to  desc r ibe  the  
4 9  
preva lence  and  seve r i t y  o f  DR and  i t s  component  les ions  among 
pe rsons  wi th  DM in  Southe rn  W iscons in ,  to  de te rmine  the  f requency  
o f  v isua l  impa i rment  among pe rsons  wi th  d iabe tes  in  Sou the rn  
W iscons in  and  to  de te rm ine  the  re l a t ionsh ip  be tween  the  r isk  
fac to rs ,  p reva lence  and  seve r i t y  o f  DR in  pe rsons wi th  d iabe tes .  
 
A  number  o f  f o l low -up  s tud ies  were  done  on  the  coho r t  o f  peop le  
w i th  DM in  sou the rn  W iscons in  to  ach ieve  the  above  ob jec t i ves .  
These  s tud ies  a re  un ique  in  tha t  a  l a rge  popu la t ion  o f  pe rsons  wi th  
d iabe tes  were  exam ined  us ing  s tanda rd ised  p ro toco ls  and  ob jec t i ve  
record ing  (K le in  et  a l  1984 :  525 ) .   
 
The  W ESDR found  tha t  the  p reva lence  o f  d iabe t i c  re t inopa thy  
inc reases  wi th  longe r  du ra t ion  o f  DM.  Among t ype  1  DM pa t ien t s ,  the  
p reva lence  o f  any  DR inc reased  f rom 2% in  those  wi th  <2  years  
dura t ion  to  97 .5% in  those  wi th  ≥15  yea rs  du ra t ion  o f  DM.  
Pro l i f e ra t i ve  d iabe t i c  re t inopa thy  (PDR)  was  no t  f ound  in  t ype  1  
pa t ien ts  w i th  less  than  5  yea rs  dura t ion  o f  DM.  Howeve r ,  the  
p reva lence  o f  PDR was found  to  increase  f rom 4% in  those  wi th  10  
yea rs  du ra t ion  to  67% in  those  wi th  35  yea rs  du ra t ion  o f  DM (K le in  
et  a l  1984 :524 ) .   
 
The  W ESDR a lso  found  longe r  du ra t ion  o f  DM and  insu l in  use  among 
t ype  2  DM pa t ien ts  to  be  s ign i f i can t  r i sk  f ac to rs  fo r  d iabe t ic  
re t inopa thy  (DR) .  The  p reva lence  o f  any  DR among t ype  2  insu l in  
use rs  was  found to  be  30% in  those  wi th  <2  yea rs  du ra t ion  and  
84 .5% in  those  wi th  ≥15  yea rs  du ra t ion  o f  DM.  Fo r  non - insu l in  use rs ,  
the  p reva lence  was  23% and  57 .5%,  respect i ve ly ,  in  those  wi th  
s im i la r  du ra t ion  o f  DM (K le in  et  a l  1984 :528 ) .  Th is  con f i rms  wha t  is  
repo r ted  above  on  t ype  1  pa t ien ts  tha t  the  p reva lence  o f  DR 
inc reases wi th  longe r  du ra t ion  o f  DM.  Another  no tab le  f ind ing  i s  the  
fac t  tha t  the  p reva lence  o f  DR i s  h ig he r  among insu l in  use rs  than  
among non - insu l in  use rs .   The  p reva lence  o f  DR was  s ign i f i can t l y  
assoc ia ted  w i th  insu l in  use  (K le in  et  a l  1984 :528) .  In  ano ther  s tudy,  
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howeve r ,  an  ins ign i f i can t  assoc ia t ion  be tween  the  two  va r iab les  was 
repo r ted  (K le in  et  a l  1984 :524) .  
 
O the r  va r iab les  tha t  we re  found  to  be  s ign i f i can t l y  assoc ia ted  w i th  
the  p reva lence  o f  DR a re  age  a t  d iagnos is ,  age  a t  exam ina t ion ,  
h ighe r  g l ycosy la ted  haemog lob in ,  d ias to l ic  BP and  BMI  in  peop le  
w i th  DM wi th  <  10  yea rs  du ra t ion  o f  DM.  The  p reva le nce  o f  DR was 
found  to  be  low in  ch i ld ren  younge r  than  10  yea rs  rega rd less  o f  
du ra t ion  o f  DM.  P rope r  con t ro l  o f  BP  was  found  to  be  use fu l  in  
reduc ing the  deve lopment  o f  severe  PDR in  those  wi th  DM fo r  more  
than  10  yea rs  (K le in  e t  a l  1984 :  524 ) .  
 
On  the  inc idence  o f  d iabe t ic  re t inopa thy,  t he  W iscons in  
Ep idem io log ic  S tudy  o f  D iabe t ic  re t inopa thy  (W ESDR)  found  tha t  
du ra t ion  o f  DM and  insu l in  t rea tmen t  we re  s ign i f i can t l y  assoc ia ted  
w i th  the  occu r rence  o f  d iabe t ic  re t inopa thy .  The  inc idence  o f  DR 
a f te r  4  yea rs  f o l low-up  was  app rox imate ly  50% in  bo th  t ype  1  and  
t ype  2  DM pa t ien ts ,  whe reas  a f te r  10  yea rs  fo l low -up ,  the  inc idence  
was  74% (K le in  et  a l  1989 :  246a,  K le in  et  a l  1994 :1217 ) .  Th is  
i nd ica tes  tha t  the  longer  du ra t ion  o f  DM is  assoc ia ted  w i th  h ighe r  
i nc idence  o f  DR.  The  4 -yea r  inc idence  o f  any  DR among insu l in  
use rs  (47%)  was  h igher  than  among non - insu l in  use rs  (34%) ;  
s im i la r l y ,  the  inc idence  o f  PDR was  h ighe r  among insu l in  use rs  (7%) 
than  among non - insu l in  use rs  (2%) (K le in  e t  a l  1989 :  246a ) .   
 
A f te r  10  yea rs  fo l l ow-up ,  the  inc idence  ra te  inc reased  to  89% fo r  
t ype  1  and  79% fo r  t ype  2  insu l in  use rs ;  f o r  non - insu l in  use rs  the  
inc idence  ra te  rose  to  67% (K le in  e t  a l  1994 :1217 ) .  The  r isk  o f  
deve lop ing  any  DR du r ing  the  f i r s t  decade  among t ype  1  pa t ien ts  
was  found  to  be  low.  The  inc idence  o f  PDR in  t ype  1  pa t ien ts  w i th  
<15  yea rs  du ra t ion  was  found  to  be  h ighe r  in  those  wi t h  longe r  
du ra t ion  than  those  wi th  sho r te r  du ra t ion  o f  DM.  However ,  in  those  
wi th  ≥15  year  dura t ion ,  the  inc idence  o f  PDR in  those  wi th  longer  
dura t ion  was lower  when  compared  to  those  wi th  sho r te r  du ra t ion  
(K le in  et  a l  1989 :240b ) .  
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The  W ESDR repo r ted  tha t  8% o f  t ype  1  DM pa t ien ts  had  v i sua l  
impa i rmen t  (VA o f  wo rse  than  6 /12  wi th  co r rec t ion )  a t  base l ine .  As  
w i th  d iabe t i c  re t inopa thy ,  the  p reva lence  o f  v i sua l  impa i rmen t  was 
found  to  inc rease  wi th  increas ing  age .   No  cases  o f  lega l  b l indness  
among pa t ien ts  who  were  be low the  age  o f  25  yea rs  we re  repo r ted  
(K le in  &  K le in  1995:296 ) .  
 
Among t ype  2  pa t ien ts ,  the  ra te  o f  b l indness  a lso  increased  wi th  
inc reas ing  age .  The  ra te  o f  b l indness  was  h ighe r  among non - insu l in  
use rs  (2 .2%)  than  among insu l in  use rs  (1 .6%).  The  p reva lence  o f  
l ega l  b l indness  was assoc ia ted  w i th  longe r  du ra t ion  o f  DM.  Among 
t ype  1  pa t ien ts ,  the  p reva lence  o f  b l i ndness  inc reased  f rom 3% in  
those  wi th  15 -19  yea rs  du ra t ion  to  12  % in  pe rsons  wi th  d iabe tes  fo r  
≥  30  years .  Among t ype  2  pa t ien ts ,  the  p rev a lence  o f  lega l  b l indness  
was  re la t i ve ly  lower ,  and  reached  on ly  7% in  pa t ien ts  hav ing  DM fo r  
20 -24  yea rs .  The  ma jo r  cause  o f  b l indness  among t ype  1  pa t ien ts  
was  d iabe t ic  re t inopa thy .  However ,  among t ype  2 ,  DR was  no t  the  
ma jo r  cause  o f  b l indness ,  ins tead  ca ta rac ts  and  macu la r  
degene ra t ion  were  the  ma jo r  causes  (K le in  &  K le in  1995 :296 ) .   
 
2 .4 .2  The Diabetes  Contro l  and Compl ica t ions Tr ia l   
 
The  D iabe tes  Cont ro l  and  Compl i ca t ions  T r ia l  (DCCT)  was  a  c l i n i ca l  
s tudy  conducted  f rom 1983  to  1993  by  the  Nat iona l  I ns t i tu te  o f  
D iabe tes  and  D iges t i ve  and  K idney d iseases.  The  s tudy  was  done on  
t ype  1  DM pa t ien ts  f rom 29  med ica l  cen t res  in  Canada  and  the  
Un i ted  S ta tes  o f  Amer ica .  The  s tudy  was  des igned  to  assess  
whethe r  p roper  con t ro l  o f  b lood  g lucose  leve l  as  c lose  to  the  non -
d iabe t i c  range  as  poss ib le  may reduce  the  inc idence  and  
p rogress ion  o f  the  re t ina l  vascu la r  abnorma l i t ies ,  inc lud ing  d iabe t ic  
re t inopa thy .  The  DCCT conc lus ive ly  demonst ra ted  tha t  in tens ive  
con t ro l  o f  b lood  g lucose  leve ls  and  b lood  p ressu re  subs tan t ia l l y  
reduces  the  r isk  o f  onse t  and  p rogress ion  o f  d iabe t i c  re t inopa thy ,  
and  the  need  fo r  lase r  su rge ry (Fong,  A ie l lo ,  Ga rdner ,  K ing,  
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Blankensh ip ,  Cava l le rano ,  Fe r r i s  &  K le in  2003:  s99 ) .Th is  is  in  
agreemen t  w i th  the  f ind ings  in  the  W ESDR s tud ies  d iscussed  above  
(K le in  et  a l  1984 :  524 ) .  
 
Re t ina l  pho tographs  o f  1613  t ype  1  DM pa t ien ts  o f  <5  yea rs  du ra t ion  
were  used  as  pa r t  o f  the  sc reen ing  fo r  adm iss ion  to  the  s tudy .  Of  the  
1613  sub jec ts  w i th  <5  yea rs  du ra t ion  o f  DM,  54 .1% had  d iabe t ic  
re t inopa thy  (DR)  a t  bas e l ine .  The  p reva lence  o f  DR in  those  wi th  1 -
yea r  du ra t ion  was  19 .4%,  and  in  those  wi th  4 -5  yea r  du ra t ion ,  the  
p reva lence  increased  to  48 .4% (Ma lone ,  Mor r ison ,  Pavan  & 
Cuthbe r tson  2001:523) .  The  inc rease  in  the  p reva lence  o f  DR wi th  
longe r  dura t ion  o f  DM is  in  agreement  w i th  repo r ts  f rom W ESDR 
s tud ies .  Howeve r ,  the  p reva lence  (54 .1%)  o f  DR in  those  wi th  <  5  
yea rs  du ra t ion  i s  much  h ighe r  than  the  21% repo r ted  in  t he  W ESDR 
s tudy  (K le in ,  K le in  &  Dav is  1983 :233 ) .  Add i t i ona l l y ,  the  19 .4% 
p reva lence  o f  DR obse rved  in  those  wi th  1  yea r  du ra t ion  is  much 
h ighe r  than  the  2% repo r ted  by  K le in  et  a l  (1984 :524 )  in  those  wi th  
<2  yea rs  du ra t ion .  The  19 .4% p reva lence  o f  DR in  those  wi th  1  year  
du ra t ion  sugges ts  tha t  d i la ted  fundus  exam ina t ions  shou ld  be  
pe r fo rmed  a  yea r  a f te r  d iagnos is  o f  t ype  1  DM.    
 
2.4 .3  The Uni ted K ingdom Prospect ive  D iabetes  S tudy  
 
The  Un i ted  K ingdom Prospec t i ve  D iabe tes  S tudy  (UKPDS)  was  a  20 -
yea r  s tudy  invo lv ing  23  cen t res  in  the  UK wi th  more  than  5000 
pa t ien ts  w i th  newly  d iagnosed  t ype  2  DM.  The  s tu dy was  conducted  
to  de te rm ine  whether  in tens ive  use  o f  pharmaco log ica l  the rapy  to  
con t ro l  DM reduces  ca rd iovascu la r  and  m ic ro -vascu la r  compl ica t ions  
o r  no t ,  and  whe the r  the  use  o f  va r ious  su l fony lu rea  d rugs ,  met fo rm in  
o r  insu l in  has  spec i f i c  advan tages o r  d isadvantages .  I n  those  wi th  
hype r tens ion ,  t he  s tudy  was  to  de te rm ine  whether  there  were  any 
benef i t s  in  l ower ing  BP  and  whether  the  use  o f  ACE inh ib i to r  
( cap top r i l )  o r  β -b locke r  (a teno lo l )  o f f e red  par t i cu la r  advan tages  o r  
d isadvan tages  (Amer ican  D iabe t i c  Assoc ia t ion  1999 ) .  
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The  UKPDS revea led  tha t  be t te r  b lood  g lucose  con t ro l  reduces  the  
inc idence  and  p rogress ion  o f  re t inopa thy  by  25% and o f  neph ropa thy 
by  33%.  The  ove ra l l  m ic ro -vascu la r  compl i ca t ion  was  reduced by 
25%.  These  f ind ings  suppo r t  t he  inc reased  ev idence  tha t  
hype rg lycaemia  causes ,  o r  i s  a  ma jo r  con t r ibu to r  to  t hese  m ic ro -
vascu la r  comp l ica t ions .  The  UKPDS da ta  showed tha t  f o r  eve ry 
pe rcen tage  po in t  dec rease  in  HbA1c  (e .g .  f rom 9  to  8%) ,  t he re  was a  
35% reduc t ion  in  the  r isk  o f  t he  compl ica t ions .  Lower ing  b lood  
p ressu re  to  a  mean  o f  144 /82  mmHg s ign i f i can t l y  was  found  to  
reduce  s t rokes ,  d iabe t i c - re la ted  dea ths ,  hea r t  f a i lu re ,  m ic ro -vascu la r  
compl ica t ions ,  and  v i sua l  loss  (Amer ican  D iabe t i c  Assoc ia t ion  1999 )  
 
A  s tudy  conducted  on  11 48  t ype  2  DM pa t ien ts  w i th  hype r tens ion  by 
the  UKPDS Group  in  Eng land ,  Sco t land  and  Nor the rn  I re land ,  
revea led  tha t  t igh t  BP con t ro l  ach ieved  a  c l in ica l l y  impor tan t  
reduc t ion  in  the  r i sk  o f  d iabe tes - re la ted  dea ths ,  d iabe tes - re la ted  
compl ica t ions ,  p rogress ion  o f  DR and  v i su a l  loss .  The  reduc t ion  in  
the  r i sk  o f  any  d iabe tes - re la ted  end -po in t  was  24%.  Fo r  d iabe tes -
re la ted  dea ths ,  s t roke ,  and  fo r  m ic ro -vascu la r  d i seases ,  the  r i sk  
reduc t ion  was  32%,  44%,  and  37%,  respect i ve ly .  The  mean  BP on  
pa t ien ts  on  t i gh t  BP con t ro l  was 144 / 82mmHg ove r  9  yea rs  when 
compared  wi th  154 /87mmHg fo r  those  on  less  t igh t  BP  con t ro l  
(UKPDS Group  1998 :707 ) .  The  f ind ing  tha t  BP con t ro l  reduces  the  
p rogress ion  o f  DR concu rs  w i th  repo r t s  f rom the  W ESDR and  DCCT 
s tud ies  (Fong et  a l  2003 :s99 ,  K le in  e t  a l  1984:524 ) .  
 
The  fac t  tha t  good  b lood  g lucose  and  BP con t ro l  m in im ises  the  
deve lopment  o f  DR was  re -a f f i rmed in  ano the r  UKPDS s tudy.  The  
s tudy  was done to  de te rmine  the  r i sk  fac to rs  re la ted  to  the  inc idence  
and  p rogress ion  o f  d iabe t ic  re t inopa thy (DR)  ove r  6  yea rs  f rom 
d iagnos is  o f  t ype  2  DM.  Re t ina l  pho tographs were  taken  on  1919 
pa t ien ts  w i th  newly  d iagnosed t ype  2  DM.  Of  the  1919 pa t ien ts ,  703  
(37%)  had  re t inopa thy and  1216  (63%)  had  no  re t inopa thy a t  
d iagnos is  (S t ra t ton ,  Kohne r ,  A ld ington ,  Turner ,  Ho lman,  Man ley &  
Mat thews 2001:  158 ) .  The  inc idence  o f  DR (m ic ro -aneu rysms  in  bo th  
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eyes  and  worse )  ove r  6  yea rs  was 22%.  In  those  wi th  DR a t  
d iagnos is ,  29% p rogressed  by  two  s teps  o r  more  ( f rom ve ry m i ld  
non -p  ro l i f e ra t i ve  d iabe t i c  re t inopa thy  (NPDR) to  modera te  N PDR or  
wo rse ) .  The  inc idence  o f  DR was s t rong ly  assoc ia ted  w i th  base l ine  
hype rg lycaemia ,  hype rg lycaemic  exposu re  ove r  6  yea rs ,  h igh  b lood  
p ressu re  and  no t  smok ing.  On the  o ther  hand ,  DR progress ion  was 
assoc ia ted  w i th  o lde r  age ,  ma le  sex and  h ighe r  HbA1c  ( S t ra t ton  e t  a l  
2001 :  158 ) .   
 
2.4 .4  The Ear ly Treatment  o f  Diabe t ic  Re t inopathy S tudy  
 
The  ETDRS  was  a  mu l t i -cen t re ,  randomised  c l in ica l  t r ia l  to  eva lua te  
the  e f fec t i veness  o f  a rgon  lase r  pho tocoagu la t ion  and  asp i r in  
therapy  in  de lay ing  o r  p reven t ing  p rogr ess ion  o f  ear l y  DR to  more  
seve re  s tages  o f  v i sua l  loss  and  b l indness .  Th ree  thousand  seven 
hund red  and  e leven  (3711)  pa t ien ts  we re  rec ru i ted  fo r  the  s tudy  and  
were  fo l lowed  fo r  a  m in imum o f  4  yea rs  (Dav is ,  F ishe r ,  Gangnon,  
Ba r ton ,  A ie l lo ,  Chew,  Fe r r i s  I I I  &  Kna t te rud  1998:244 ) .  
 The  ma in  resu l t s  f o r  the  ETDRS can  be  summar ised  as  fo l lows:  
 
i .  Asp i r in  has  no  c l in ica l l y  impor tan t  benef i c ia l  o r  ha rmfu l  e f fec t  on  
the  p rogress ion  o f  re t inopa thy ,  and  the re fo re  there  is  no  ocu la r  
con t ra ind ica t ion  to  i t s  use  when  req u i red  to  t rea t  o ther  
d iseases.  
i i .  Foca l  t rea tment  o f  macu la  oedema wi th  pho tocoagu la t ion  
reduced  the  r i sk  o f  modera te  v isua l  loss  in  pa t ien ts  w i th  
oedema tha t  th rea tened  the  cen t re  o f  the  macu la .   Re t ina l  
oedema dec reased  in  eyes  tha t  rece ived  foca l  t rea tmen t .  A l l  
eyes  w i th  CSMO shou ld  be  t rea ted  wi th  foca l  pho tocoagu la t ion .  
i i i .  A  s ta t i s t i ca l l y  s ign i f i can t  reduc t ion  in  seve re  v i sua l  loss  was 
repo r ted  fo r  those  eyes  wi th  ea r l y  sca t te r  t rea tment .  Howeve r ,  
i t  was  recommended  tha t  sca t te r  t rea tmen t  shou ld  be  de fe r red  
in  those  eyes  wi th  m i ld  to  modera te  NPDR,  and  tha t  i t  shou ld  
be  cons ide red  once  re t inopa thy  p rogresses  to  seve re  NPDR o r  
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ear l y  PDR.   A l l  eyes  w i th  h igh - r i sk  PDR shou ld  be  cons ide red  
fo r  sca t te r  pho tocoagu la t ion .  
i v .    Ea r l y  v i t rec tomy shou ld  be  cons ide red  fo r  advanced  ac t i ve  
PDR.  
v .  Du ra t ion  o f  DM and  seve r i t y  o f  hype rg lycaemia  a re  impor tan t  
r i sk  fac to rs  fo r  the  deve lopmen t  o f  DR.  I f  DR i s  p resen t  
du ra t ion  appea rs  to  be  o f  l i t t l e  s ign i f i cance ,  bu t  the  degree  o f  
hype rg lycaemia  rema ins  an  impor tan t  r i sk  fac to r   
 
The  ra te  o f  b l indness  in  the  ETDRS fo l lowing  the  onse t  o f  PDR was 
remarkab ly  low.  Lega l  b l indness  fo r  pa t ien ts  w i th  PDR fo r  5  yea rs  
was  reduced  to  <5%,  wh i l s t  seve re  v i sua l  loss  was  reduced  to  1%.  
Be fo re  the  cu r ren t  t rea tments ,  the  p rognos is  fo r  pa t ien ts  w i th  PDR 
was  b l indness  w i th in  5  yea rs  fo r  more  than  50% o f  the  pa t ien ts  
(P reven t  B l indness  Amer ica  2005)  Unfo r tuna te ly ,  th i s  s i tua t ion  i s  
l i ke l y  to  con t inue  in  most  pa r t s  o f  the  wor ld ,  espec ia l l y  in  deve lop ing 
count r ies  whe re  resources  to  dea l  w i th  DR a re  sca r ce .  Coun t r ies  
tha t  do  no t  have  enough  oph tha lmo log is t s  and  hea l th  fac i l i t ies  to  
imp lement  these  cur ren t  t rea tments  shou ld  come up  wi th  o the r  
means  to  p reven t  o r  de lay  the  inc idence  and  p rogress ion  o f  d iabe t ic  
re t inopa thy  to  seve re  s tages o f  DR.  
 
Subsequent  to  the  “go ld  s tanda rd ”  s tud ies ,  a  number  o f  o the r  s tud ies  
have been  conducted  in  many pa r t s  o f  the  wor ld .  A  few o f  the  
s tud ies  rec ru i ted  la rge  numbers  o f  pa t ien ts ,  wh i l s t  the  ma jo r i t y  o f  
the  s tud ies  rec ru i ted  sma l le r  numbers  o f  pa t ien ts .  Most  s tud ies  tha t  
the  resea rche r  f ound  in  l i te ra tu re  focussed  o f  d i f f eren t  aspects  o f  
d iabe t i c  re t inopa thy ,  such  as  the  p reva lence ,  inc idence ,  p rogress ion ,  
r i sk  fac to rs  e tc .  The  resea rcher  f ee ls  tha t  these  s tud ies  a re  re levan t  
to  the  p resen t  s tudy ,  because  d iabe t i c  re t inop a thy  is  the  number  one  
cause  o f  v i sua l  and  b l indness  in  pe rsons  wi th  DM.  The  resea rche r  
rev iewed  the  s tud ies  tha t  were  f ound  in  l i te ra tu re  and  where  
poss ib le ,  f ind ings  f rom the  va r ious  s tud ies  we re  compared  wi th  
f ind ings  f rom the  “go ld  s tandard ”  s tud ies .  T he  s tud ies  were  
d iscussed  unde r  the  fo l lowing  head ings :  p reva lence  o f  DR,  inc idence  
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and  p rogress ion  o f  DR,  p reva lence  and  inc idence  o f  v i sua l  
impa i rmen t ,  sc reen ing and  management  o f  DR.    
 
 2 .5  A REVIEW DIABETIC  RETINOPATHY STUDIES  
 
The  p reva lence  o f  d iabe t ic  re t inopa thy  (DR)  in  the  gene ra l  
popu la t ion  i s  dependent  on  the  p reva lence  o f  DM i tse l f ,  because  
on ly  pe rsons wi th  DM can  have  d iabe t i c  re t inopa thy .   
 
P reva len t  cases  a re  the  number  o f  peop le  who  have  a  pa r t i cu la r  
d isease  a t  a  spec i f i c  t ime;  
                   P reva lence  = a l l  cases  
                                    To ta l  popu la t ion  a t  r i sk  o f  the  d i sease  
                (Ka tzene l lenbogen,  Joube r t ,   Abdoo l    1997 :17 )  
 
The re  a re  more  repo r t s  on  the  p reva lence  and  inc idence  o f  d iabe t ic  
re t inopa thy  in  l i t e ra tu re  than  the re  a re  on  the  p reva lence  and  causes 
o f  v i sua l  impa i rment  and  b l indness  among peop le  w i th  d iabe tes .  
Consequent l y ,  mos t  o f  the  s tud ies  rev iewed  in  the  p resen t  s tud y  a re  
on  d iabe t ic  re t inopa thy .  The  p reva lence  o f  re t inopa thy  has  been 
obse rved  to  va ry in  the  d i f f e ren t  s tud ies  tha t  the  resea rche r  has  
rev iewed .  In  some ins tances ,  the  p reva lence  var ied  because  o f  
d i f f e rences in  f o r  ins tance ,  the  de f in i t ions ,  methodo log ies ,  
demograph ic  cha rac te r is t i cs  o f  the  s tudy  popu la t ions  and  so  on .    
 
2.5 .1  The  preva lence  o f  d iabe t ic  re t inopathy  in  the  developed 
countr ies  
 
The  Eye  Diseases  P reva lence  Resea rch  Group  (EDPRG)  used  the  
da ta  f rom the  Nat iona l  Hea l th  In te rv iew Survey  (NHIS)  to  de te rm ine  
the  p reva lence  o f  d iabe t i c  re t inopa thy  among adu l ts  40  yea rs  and  
o lde r  in  the  Un i ted  S ta tes .  The  es t imated  US genera l  popu la t ion  DR 
p reva lence  ra tes  ( l eve l  14  o r  h ighe r  in  the  ETDRS sca le )  among 
pe rsons  known  to  have  DM was  3 .4% (4 .1m i l l ion  persons ) ,  and  the  
p reva lence  o f  those  wi th  V is ion  Threa ten ing D iabe t ic  Ret inopa t hy   
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(VTDR)  ( leve l  50  o r  h igher  i n  t he  ETDRS sca le )  was  0 .75% (899 ,000  
pe rsons ) .  These  f i gu res  wou ld  decrease  to  2 .81  % (3 .4  m i l l ion )  and  
0 .57% (680 ,000 ) ,  i f  the  W ESDR da ta  we re  exc luded .  Among the  
es t imated  10 .2  m i l l ion  US adu l ts  40  yea rs  and  o lder ,  the  es t ima ted  
c rude  p reva lence  ra tes  fo r  re t inopa thy  and  v is ion  th rea ten ing 
re t inopa thy  were  40 .3% and  8 .2%,  respect i ve ly  (The  Eye  D iseases 
P reva lence  Research  Group 2004:556 )   
 
The re  was  very  l i t t le  d i f f e rence  be tween  the  p reva lence  o f  d iabe t i c  
re t inopa thy  and  age .  As  w i th  age ,  no  cons is ten t  assoc ia t ion  ex is ted  
be tween  sex  and  the  p reva lence  o f  d iabe t i c  re t inopa thy .  In  con t ras t ,  
there  was  an  assoc ia t ion  be tween  race  and  the  p reva lence  o f  
d iabe t i c  re t inopa thy ,  w i th  the  H ispan ic  pa r t ic ipan ts  hav ing  a  h ighe r  
p reva lence  o f  d iabe t i c  re t inopa thy  than  the  b lack  pa r t i c ipan ts  do  
(The  Eye  D iseases  P reva lence  Resea rch  Group   2004 :556 ) .  The  
p reva lence  o f  DR in  th is  s tudy i s  much  lower  than  the  54 .1% 
repo r ted  in  the  D iabe tes  Cont ro l  and  Comp l ica t ions  T r ia l  s tudy  
among t ype  1  DM pa t ien ts  w i th  <5  yea rs  du ra t ion  (Fong e t  a l ,  
2003 :s99) .  
 
A  s tudy  to  de te rm ine  the  p reva lence  and  r isk  fac to rs  o f  d iabe t ic  
re t inopa thy  (DR)  among adu l t s  aged  40  yea rs  and  o lde r  i n  t he  Un i ted  
S ta tes ,  f ound  the  p reva lence  o f  DR and v i s ion  th rea ten ing  d iabe t i c  
re t inopa thy  (VTDR)  to  be  28 .5% and  4 .4%,  respect i ve ly .  
App rox imate ly  1 .5% o f  the  d iabe t ic  adu l t s  had  PDR and  2 .7% had 
CSMO.  No  s ign i f i can t  d i f f e rence  was  no ted  in  t he  p reva lence  o f  DR 
and  VTDR be tween  those  aged  40 -64  yea rs  and  those  aged  65  yea rs  
and  o lde r .  The  r i sk  fac to rs  fo r  p reva lence  DR in  the  s tudy  were  
longe r  du ra t ion  o f  DM,  h ighe r  HbA1c,  h ighe r  sys to l ic  BP,  ma le  sex,  
and  insu l in  use  (Amer ican  Med ica l  Assoc ia t ion  2010 ) .  
 
In  a  popu la t ion -based  s tudy  to  inves t iga te  the  p reva lence  and  r i sk  
fac to rs  o f  d iabe t ic  re t inopa thy  (DR)  in  1588 sub jec ts  aged 40  yea rs  
and  o lde r  in  Caste ldacc ia ,  the  p reva lence  o f  DR was  found  to  be  
4 .4% among a l l  the  sub jec ts  and  34 .1% among the  peop le  w i th  DM .  
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Of  th is  34 .1%,  29 .5% had  NPDR and  4 .5% had  PDR.  The  p reva lence  
o f  DR was  obse rved  to  increase  wi th  inc reas ing  age .  Long las t ing 
t rea tment  w i th  o ra l  hypoglycaemic  agen ts  and  insu l in  t rea tment  even  
fo r  a  sho r t  pe r iod  was  s ign i f i can t l y  assoc ia ted  w i th  the  p resence  o f  
DR (G iu f f rẻ ,  Loda to  &  Dardanon i  2004 :537 ) .  
  
In  a  s tudy  to  de te rmine  the  p reva lence  o f  d iabe t i c  re t inopa thy  (DR)  
and  causes  o f  v isua l  impa i rment  among 378  t ype  2  DM pa t ien ts  in  
Ẳrhus  county ,  Denmark ,  the  p reva lence  o f  DR was  31 .2%.  
Pro l i f e ra t i ve  d iabe t i c  re t inopa thy  was  de tec ted  in  2 .9% o f  the  
pa t ien ts ,  a l l  o f  who m had  been  t rea ted  wi th  pan - re t ina l  
pho tocoagu la t ion ,  and  5 .3% had  CSMO,  o f  whom 40% had  been 
t rea ted  wi th  lase r  pho tocoagu la t ion .  Long  du ra t ion  o f  DM,  h igh  
HbA1c leve l ,  h igh  sys to l i c  b lood  p ressu re ,  and  the  use  o f  insu l in  
we re  s ign i f i can t l y  assoc ia ted  w i t h  seve r i t y  o f  DR,  wh i l s t  age ,  sex ,  
d ias to l i c  b lood  p ressu re ,  o ra l  d iabe t i c  med ica t ion ,  an t ihype r tens ive  
med ica t ion  were  no t  s ign i f i can t l y  assoc ia ted  w i th  seve r i t y  o f  DR 
(Hove ,  K r is tensen,  Lau r i t zen  &  Bek 2004 :446 ) .  
  
In  ano the r  s tudy  in  Fyn  Coun ty ,  Denmark ,  the  p reva lence  o f  DR 
among 201  t ype  1  DM pa t ien ts  was  97%.  Of  th i s  percen tage ,  45 .8% 
had  non -p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  (NPDR)  wh i ls t  52 .9% had 
p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  (PDR) .  No  d i f f e rences  in  
p reva lence  be tween  ma les  and  females  were  no ted  (Graus lund ,  
Green  & S jø l ie  2009 :1831 ) .  
 
In  a  s tudy  to  desc r ibe  the  p ropor t ion  and  cha rac te r i s t i cs  o f  DR in  
F rance ,  Spa in ,  I ta l y  and  the  UK,  the  p reva lence  o f  DR among 752  
pa t ien ts  was  11 .4%,  10 .3%,  19 .7%,  and  19 .6%,  respec t i ve ly .  The  
ma jo r i t y  o f  the  pa t ien ts  w i th  DR had  m i ld  NPDR.  App rox imate ly  73% 
o f  the  pa t ien ts  rec ru i t ed  had  hype r tens ion  and  50% o f  those  wi th  DR 
had  o the r  m ic ro -vascu la r  compl i ca t ions ,  such  as  neph ropa thy 
(49 .4%)  and  pe r iphe ra l  neu ropa thy  (52 .1%).  The  seve r i t y  o f  DR was 
re la ted  to  l onge r  du ra t ion  o f  DM and  f requency  o f  a l l  co -morb id i t ies  
s tud ied ,  pa r t i cu la r l y  neph ropa thy  and  co rona ry  hea r t  d isease .  Among 
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the  752  pa t ien ts  w i th  DR,  8 .8% had  d iabe t i c  macu la  oedema (DMO) 
in  one  eye  on ly  and  6 .5% had  DMO in  bo th  eyes .  Type  1  pa t ien ts  
we re  more  l i ke l y  t o  have  PDR compared  wi th  type  2  pa t ien ts  
(Rub ino ,  Rouscu lp ,  Dav is ,  W ang & G i rach  2007 ) .   
 
In  a  popu la t ion -based  s tudy  to  es t imate  the  p reva lence  and  
hea l thca re  cos ts  o f  d iabe t ic  re t inopa thy  in  Sweden ,  the  p reva lence  
o f  d iabe t i c  re t inopa thy  (D R)  among the  12 ,206  d iabe tes  pa t ien ts  was 
29 .2%.  The  p reva lence  o f  DR was  h ighe r  among t ype  1  pa t ien ts  
(41 .8%)  than  among t ype  2  pa t ien ts  (27 .9%) .  The  p reva lence  o f  DR 
was  s ign i f i can t l y  h ighe r  f o r  men  (30 .9%)  than  fo r  women  (27 .4%) .  
S igh t  – th rea ten ing  re t i nopa thy  such  as  p ro l i f e ra t i ve  d iabe t i c  
re t inopa thy  and  macu lopa thy  was p resen t  in  5 .7% o f  the  pa t ien ts  
(He in tz ,  W i réhn ,  Peebo,  Rosenqv is t  &  Lev in  2010 :2151 ) .  
 
2.5 .2  The  prevalence  o f  d iabe t ic  re t inopathy  in  the  developing 
countr ies  
 
The preva lence  o f  DR in  a  c ross -sec t iona l  s tudy  conducted  among 
152  pa t ien ts  w i th  newly  d iagnosed t ype  2  DM in  Teh ran  was  13 .8%.  
Among the  pa t ien ts  w i th  DR,  14 .3%,  47 .6%,  23% and  4 .8% had 
m ic ro -aneu rysms on ly ,  m i ld  NPDR,  modera te  PDR,  and  h igh - r i sk  
PDR,  respect i ve ly .  D iabe t i c  re t inopa thy  was  s ign i f i can t l y  assoc ia ted  
w i th  age  (p=0 .03 ) ,  dura t ion  o f  DM (p=0.001 ) ,  f as t ing  p lasma  g lucose  
(p=0 .003) ,  HbA1c (p=0 .000 ) ,  and  sys to l i c  b lood  p ressu re  (0 .005 )  
(Abdo l lah i ,  Ma lekmadan i ,  Mansoo r i ,  Bos tak ,  Abbaszadeh  &  Mi rshah i  
2006 :  416 ) .   
 
In  a  popu la t ion -based  s tudy  in  Teh ran  P rov ince  among 634  pa t ien ts  
w i th  DM,  the  p reva lence  o f  any  DR in  2007  was  37%.  The  p reva lence  
o f  DR inc reased  f rom 22 .3% in  those  wi th  <5  yea rs  du ra t ion  o f  DM to  
74 .5% in  those  wi th  ≥  15  yea rs  du ra t ion .  The  p reva lence  o f  PDR,  
Vis ion  Threa ten ing  D iabe t i c  Ret inopa thy  (VTDR) ,  C l in ica l  S ign i f i can t  
Macu la  Oedema (CSMO),  was 9 .6%,  14%,  and  5 .8%,  respec t i ve ly .   
The  p reva lence  o f  DR was  s ign i f i can t l y  assoc ia ted  w i th  lo nger  
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dura t ion  o f  DM,  ma le  sex ,  o ra l  med ica t ion  o r  insu l in  t rea tmen t ,  
p resence  o f  hyper tens ion  and  neph ropa thy  (Javad i ,  Ka t ibeh ,  Rafa t i ,  
Dehghan ,  Zaye r i ,  Yaser i ,  Sehat  &  Ahmad ieh  2009 ) .  The  p reva lence  
o f  DR (37%)  in  th i s  s tudy  i s  h ighe r  t han  the  13 .8% repo r ted  in  
ano the r  Tehran  s tudy  by  Abdo l lah i  et  a l  (2006 :416 ) .  The  reason  fo r  
the  d i f f e rence  may be  tha t  th i s  s tudy  was  a  popu la t ion -based  s tudy 
and  the  one  by  Abdo l lah i  e t  a l  (2006 )  was  a  c l in ic -based s tudy .  The  
37% p reva lence  o f  DR repo r ted  in  t h i s  s tudy  i s  s im i la r  to  wha t  was 
repo r ted  in  the  Un i ted  K ingdom Prospec t i ve  D iabe tes  S tudy  by 
S t ra t ton  et  a l  (2001 :158 ) ,  bu t  i s  lower  than  the  54 .1% repo r ted  in  the  
D iabe tes  Cont ro l  and  Comp l i ca t ions  T r ia l  s tudy  by  Ma lone  e t  a l  
(2001 :523 ) .  
 
The  p reva lence  o f  d iabe t i c  r e t inopa thy  in  t he  s tudy  done on  513  
d iabe t i c  pa t ien ts  in  A l -A in  c i t y ,  Un i ted  A rab  Emi ra tes  was  19%.  Of  
th i s  pe rcen tage ,  background  d iabe t ic  re t inopa thy  was seen  in  13 .8%,  
PDR in  3 .8% and advanced eye  d iseases   in  1 .7% o f  the  pa t ien ts .  
D iabe t ic  re t inopa thy  inc reased  f rom 6 .7% in  those  wi th  <5  yea rs  
du ra t ion  to  52 .2% in  those  be tween  11 -20  yea rs .  D iabe t i c  
re t inopa thy  was  s ign i f i can t l y  h ighe r  in  t ype  1  DM (38 .3%)  when 
compared  wi th  t ype  2  DM (16 .4%) (p<0 .0001) .  D iabe t i c  re t inopa thy  
was  s ign i f i can t l y  assoc ia ted  w i th  ma le  sex  
 (24 .2% ve rsus  13 .9%,  p=0 .016 ) ,  age  (p=0 .004 )  and  dura t ion  o f  DM 
(p=0.0001 )  (A l -Maska r i  &  E l -Sad ig ,  2007 ) .  The  p reva lence  o f  DR was 
h ighe r  t han  the  one  repor ted  by  Abdo l lah i  et  a l  (2006 :416 )  in  the  
above  s tudy.  The  p reva lence  o f  DR in  th i s  s tudy  i s ,  howeve r ,  s im i la r  
to  tha t  repo r ted  in  I ta l y  (19 .7%)  and  the  UK (19 .6%)  by  Rub ino  et  a l  
(2007 ) .  The  p reva lence  o f  DR in  persons  wi th  a  du ra t ion  o f  <5  yea rs  
and  those  wi th  dura t ion  o f  ≥  15  years  in  th is  s tudy  i s  l ess  than  those  
repo r ted  in  the  W ESDR s tud ies  (K le in  et  a l  1983 :233 ,  K le in  et  a l  
1984 :524 )  f o r  s im i la r  du ra t ion .   
 
In  a  s tudy  to  es t imate  the  magn i tude  and  r isk  fac to rs  o f  DR among 
350  pa t ien ts  in  Yemen ,  the  p reva lence  o f  DR was  55%.  The  
p reva lence  ranged  f rom 18 .6% in  those  wi th  <5  yea rs  to  8 7% in  
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those  wi th  ≥15  yea rs  dura t ion  o f  DM.  The  p reva lence  o f  p re -
p ro l i f e ra t i ve  d iabe t i c  re t inopa thy ,  PDR,  macu la  oedema,  and  
rubeos is  i r i d i s  was  13%,  17%,  22%,  and  4 .6%,  respec t i ve ly .  The  
p reva lence  o f  DR was  h ighe r  among insu l in  users  (74%)  than  non -
use rs  (44%).  The  p reva lence  o f  DR s ign i f i can t l y  i nc reased  wi th  
longe r  du ra t ion  o f  DM (ch i -square=33.9 ,  degree  o f  f reedom=3 ,  
p<0 .001 )  (Bamashmus,  Guna id  &  Khandeka r  2009 :294 ) .  The  
p reva lence  o f  DR (55%)  in  th is  s tudy  was  h ighe r  than  the  13 .8%,  
19% and 37% repo r t ed  by  Abdo l lah i  et  a l  (2006 ) ,   A l -Maska r i  et  a l  
(2007 )  and  Javad i  e t  a l  (2009 ) ,  respect i ve ly .  In  pe rsons  wi th  DM of  ≥  
15  yea rs  du ra t ion ,  the  p reva lence  o f  DR in  th i s  s tudy  was  h igher  
than  tha t  repo r ted  by  A l -Maska r i  &  E l -Sad ig  (2007 )  and  Javad i  et  a l  
(2009 ) .  Howeve r ,  t he  p reva lence  in  th is  s tudy  was  lower  than  the  
97% repo r ted  by  K le in  e t  a l  (1983 :233 )  and  K le in  e t  a l  (1984 :524 ) .   
 
In  a  popu la t ion  in  sou the rn  Ind ia ,  the  p reva lence  o f  DR in  260  
peop le  who  repor ted  tha t  they  had  DM was  26 .8%.  App rox imate ly  
94% o f  t hose  wi th  DR had  NPDR and 29% had  CSMO.  Two eyes  
were  b l ind  (VA <6 /60 )  due  to  d iabe t ic  re t inopa thy.  D iabe t ic  
re t inopa thy  was  s ign i f i can t l y  assoc ia ted  w i th  du ra t ion  o f  DM o f  >10  
yea rs  and  cu r ren t  use  o f  insu l in  (Na rendran ,  John ,  Raghuram,  
Rav ind ran ,  N i rma lan  &  Thu las i ra j  2002 :  1016 ) .   
  
In  a  s tudy  to  assess  the  p reva lence ,  po ten t ia l  r i sk  fac to rs  fo r  
d iabe t i c  re t inopa thy  in  the  Ind ian  s ta te  o f  Andhra  Pradesh ,  the  
p reva lence  o f  DR among 201  peop le  w i th  DM was 19 .4%.  Of  th i s  
pe rcen tage ,  51 .3% had  mi ld  NPDR,  35 .9% modera te  NPDR,  7 .7% 
seve re  NPDR,  and  2 .6% PDR.  Inc reas ing age ,  soc ioeconomic  s ta tus ,  
and  du ra t ion  o f  DM  were  s ign i f i can t l y  assoc ia ted  w i th  inc reas ing  r i sk  
o f  DR.  The  odds o f  DR p reva lence  were  s ign i f i can t l y  h ighe r  i n  the  
u rban  res iden ts  (Odds  ra t io  (OR)=  6 .17   95% con f idence  in te rva l  (C I )  
=  2 .84 -12 .98 )  m idd le  and  uppe r  soc ioeconomic  g roup  (OR=2 .34 ,  
95%CI=1.16 -4 .73)  and  in  persons  wi th  hype r tens ion .  Du ra t ion  o f  DM 
≥15  yea rs  was  a lso  s ign i f i can t l y  assoc ia ted  w i th  the  r isk  o f  DR 
(OR=8.62 ,  95%CI=2.63 -28 .29 )  (K r ishna iah ,  Das ,  N i rma lan ,  
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Shamanna,  Nuthe t i ,  Rao  &  Thomas 2007:478 ) .  The  p reva lence  o f  DR 
in  th is  s tudy  is  lower  than  the  one  repo r ted  by  Narend ran  
(2002 :1016 )  in  the  above  s tudy .   
 
In  ano the r  s tudy  conduc ted  in  3  sou thern  d i s t r i c t s  o f  Ind ia  invo lv ing 
26529  pa r t ic ipan ts ,  the  p reva lence  o f  DR was  17 .6% and  the  
p reva lence  o f  s igh t - th rea ten ing  DR (seve re  NPDR,  PDR and  CSMO) 
was  5 .3%.  Ma les  were  found to  be  a t  h ighe r  r isk  o f  deve lop ing  DR 
than  females .  Longe r  du ra t ion  o f  DM,  lean  BMI ,  h ighe r  sys to l ic  b lood  
p ressu re  and  insu l in  use  were  s ign i f i can t  r i sk  fac to rs  fo r  DR (Ran i ,  
Raman,  Chandrakan tan ,  Pa l ,  Peruma l  &  Sh a rma  2009 ) .  Du ra t ion  o f  
DM and  insu l in  use  was  found to  be  s ign i f i can t  r i sk  fac to rs  in  bo th  o f  
the  s tud ies  in  sou thern  Ind ia .  Howeve r ,  the  p reva lence  o f  DR was  
h ighe r  (26 .8%)  in  the  s tudy  by  Narend ran  e t  a l  (2002 )  than  the  
p reva lence  (17 .6%)  repo r ted  by  Ra n i  e t  a l  (2009) .  The  d i f f e rence  
cou ld  be  due  to  d i f f e rences  in  the  age  range  o f  t he  pa r t i c ipan ts  
rec ru i ted  in  the  two  s tud ies .   
 
In  a  s tudy  to  eva lua te  the  magn i tude  o f  DR and  o the r  co -morb id i t ies  
among d iabe t i c  pa t ien ts  in  Sumai l  Hosp i ta l  o f  Oman,  the  p re va lence  
o f  DR among those  who  v i s i ted  the  Hosp i ta l  in  2006  was  7 .89%.  No  
DR was  p resen t  among pa t ien ts  who  were  40  years  o r  younge r .  The  
p reva lence  o f  NPDR was  11 .2% and  PDR was  p resen t  i n  on ly  one  
eye .  The re  was  no  d i f f e rence  in  the  r i sk  o f  DR be tween  ma l e  and  
female .  Other  co -morb id i t ies  inc luded  t rachomatous  opac i t ies  and  
ca ta rac ts  (Khandeka r ,  T i rumur thy ,  AL -Harby ,  Moor thy  &  Amir  
2009 :676 ) .  
 
In  a  p ro jec t  in  Ahmedabad,  Ind ia ,  t o  eva lua te  the  magn i tude  and  
de te rm inan ts  o f  DR and  o the r  ocu la r  compl i ca t ions  among peop le  
w i th  DM,  the  p reva lence  o f  DR was  9 .74%.  The  number  o f  persons 
wi th  DM was  13887 .   Of  th i s  number ,  66 .6% knew tha t  they  had  DM 
and  33 .3% d id  no t  know tha t  they  had  DM.  Ma le  sex  (Odds  ra t io  
(OR)=1.31 ) ,  f ami ly  h is to ry  o f  DM (OR=1.32 ) ,  du ra t ion  o f  DM (Ch i -
squa re= 1 .808 ) ,  hype r tens ion  (OR=0.72) ,  poor  g lucose  con t ro l  
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(OR=0.09 ) ,  and  neph ropa thy  (OR=2.16)  we re  assoc ia ted  w i th  the  
p resence  o f  DR.  The re  was  an  increased  r isk  o f  v isua l  impa i rment  
and  b l indness  in  pe rsons  wi th  DR (16%)  compared  to  those  w i thou t  
DR (4 .7%) .  G laucoma was  p resen t  i n  5 .2% o f  the  pe rsons  wi th  DM 
(Vyas,  Khandeka r ,  T r i ved i ,  Desa i  &  Danayak  2009 :603 ) .  
 
In  a  s tudy  to  es t imate  the  p reva lence  o f  d iabe t ic  re t inopa thy  (DR)  
among 660  newly  d iagnosed  adu l t s  w i th  DM in  Pak is tan ,  the  
p reva lence  o f  DR was  15 .3% (101 /660) .  Of  these ,  f i f t y -s i x  (55 .4%) 
were  fema le  and  fo r t y - f i ve  (44 .5%) were  ma le .  The  ove ra l l  
p reva lence  o f  d iabe t i c  re t inopa thy  among a l l  the  pa r t i c ipan ts  (16507 )  
30  years  and  above  was 0 .6%.  The  p reva lence  o f  DR was  found  to  
be  h ighe r  in  f ema les  (0 .64%)  than  in  ma les  (0 .58%)  and  lower  in  
ru ra l  (0 .38%) than  u rban  a reas  (1 .08%).  The  p reva lence  o f  DR 
inc reased  wi th  inc reas ing  age ,  f rom 0 .08% a t  the  age  g roup  o f  30 -39  
yea rs  to  1% a t  t he  age  g roup  o f  70yea rs  and  above .  The  p reva lence  
was   h igher  in  those  wi th  hype r tens ion  (0 .95%)  than  in  t hose  wi thou t  
(0 .5%)  and  in  obese  pa r t i c ipan ts  (1 .09%)  compared  to  lean  
pa r t i c ipan ts  (0 .51%)  (Sha ikh ,  Sha ikh ,  Sha ikh  &  Ahmed 2008:777) .   
 
In  a  s tudy  to  de te rmine  the  f requency  o f  t ype  2  DM and  to  eva lua t e  
the  s ta tus  o f  d iabe t i c  re t inopa thy  in  Pak is tan ,  the  p reva lence  o f  DR 
among 1677  pa t ien ts  was  27 .33%.  Mos t  o f  pa t ien ts  334 /460  
(72 .61%)  had  non -p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  (NPDR)  wi thou t  
c l in ica l  s ign i f i can t  macu la  oedema (CSMO),  wh i le  a  few 126 /46 0  
(27 .36%) had  advanced  re t inopa thy  w i th  th rea ten ing  CSMO requ i r ing 
immed ia te  a t ten t ion .  Of  the  126  pa t ien ts ,  96  (20 .87%)  had  
p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  (PDR),  10  (2 .17%)  had  
NPDR+CSMO,  and  12  (2 .61%)  had  PDR+CSMO,  a l l  requ i r ing  lase r  
t rea tment  to  s tab i l i se  the i r  v i s ion  f rom fu r ther  de te r io ra t ion  (Mahar ,  
Awan,  Manza r  &  Memon 2010:529 ) .  
 
In  a  popu la t ion -based  s tudy  to  de te rmine  the  p reva lence  and  
cha rac te r i s t ics  o f  d iabe t i c  re t inopa thy  in  Fa isa labad,  Pak is tan  
among 1524  pa t ien ts ,  the  p reva lence  o f  d i abe t i c  re t inopa thy  was 
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f ound  to  be  183(12%) .  Of  these ,  106 (7%)  had  NPDR and  77  (5%) 
had  PDR.  C l in ica l l y  s ign i f i can t  macu la  oedema was  found  in  1 .2% o f  
the  pa t ien ts .  The  number  o f  peop le  w i th  DR was  h ighe r  in  t ype  1  
pa t ien ts  when  compared  wi th  t ype  2  pa t ien ts  (Hussa in ,  A r i f  &  Ahmad 
2011 :737 ) .  
 
A  popu la t ion -based  s tudy  to  descr ibe  the  r i sk  fac to rs  assoc ia ted  w i th  
d iabe t i c  re t inopa thy  among 387  ru ra l  Ch inese  t ype  2  pa t ien ts  found  
the  p reva lence  o f  d iabe t i c  re t inopa thy  (DR)  to  be  43 .1% (95% 
con f idence  in te rva l  (C I )  38 .1 -48 .4%,  a f te r  age -s tanda rd ised  to  the  
Ch inese  popu la t ion  in  the  yea r  2000  Ch ina  popu la t ion  census ) .  A f te r  
ad jus t ing  fo r  age  and  gender ,  f ac to rs  tha t  we re  s ign i f i can t l y  
assoc ia ted  w i th  the  p resence  o f  DR were  longe r  dura t ion  (p<0 .001 ) ,  
o ra l  hypog lycaem ic  agents  o r  insu l in  (p<0 .001 ) ,  h ighe r  f as t ing 
p lasma  g lucose  leve l  (p<001 )  and  h ighe r  sys to l ic  b lood  p ressu re  
(p=0 .03 ) .  Fac to rs  tha t  we re  no t  s ign i f i can t l y  assoc ia ted  w i th  DR 
inc lude  mar i ta l  s ta tus ,  educa t ion ,  c igare t te  smok ing ,  a l coho l  
consumpt ion ,  h i s to ry  o f  s t roke ,  co rona ry  hea r t  d isease ,  asp i r in  use ,  
and  use  o f  con t racep t i ve  (W ang,  L iang,  Peng,  W ang,  Zhang,  W ei ,  
Sun ,  F r iedman,  W ang,  W ong & the  Handan  Eye  S tudy  Group  
2011 :e339 ) .  
 
In  a  popu la t ion -based  s tudy  to  inves t iga te  the  p reva lence  o f  d iabe t ic  
re t inopa thy  (DR)  and  i t s  assoc ia ted  fac to rs  among 1298  ru ra l  Ko rean  
t ype  2  DM pa t ien ts ,  the  ove ra l l  p reva lence  o f  DR was  18%.  Of  th i s  
pe rcen tage ,  16 .7% had  non -p ro l i f e ra t i ve  d iabe t ic  re t inopa thy  (NPDR) 
and  1 .3% had p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  (PDR).  The  
p reva lence  o f  m i ld ,  modera te ,  and  seve re  NPDR was  9 .7%,  3 .2%,  
and  3 .7%,  respect i ve ly  (K im,  Kwon,  Pa rk ,  Lee ,  K im ,  Yoon,  Lee ,  Cha 
& Son 2011:1070 ) .  
 
In  un iva r ia te  ana lys is ,  the  inc idence  o f  DR was assoc ia ted  w i th  
du ra t ion  o f  DM,  pos tp rand ia l  b lood  g luco se  leve ls ,  and  d iabe t ic  f oo t .   
In  l og is t ic  regress ion  mode l ,  DR was  s ign i f i can t l y  assoc ia ted  w i th  
du ra t ion  o f  DM,  pos tp rand ia l  b lood  g lucose  leve ls  and  g lycosy la ted  
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haemog lob in  (HbA1c) .  The  r isk  o f  DR increased  wi th  longe r  du ra t ion  
(5 -10  years :  OR=5.19 ;  >1 0  yea rs=10 .03 ,  <1  yea r  as  a  re fe rence ) ,  
and  was 2 .5  fo ld  g rea te r  in  pa t ien ts  w i th  pos tp rand ia l  g lucose  leve ls  
>180md/d l  compared  to  pa t ien ts  w i th  pos tp rand ia l  g lucose  leve ls  o f  
<180md/d l .  Fo r  eve ry  1% increase  in  HbA1c,  the  r isk  o f  DR 
inc reased  by  a  fac to r  o f  1 .34  (95%CI :  1 .545 -1 .980 )  (K im  e t  a l  
2011 :1070 )  
  
In  a  s tudy  in  5  cen t res  in  Ghana  and  N ige r ia  a imed  a t  quan t i f y ing 
the  p reva lence  o f ,  r i sk  fac to rs  fo r ,  DR and  c a ta rac ts  among 840  t ype  
2  pa t ien ts ,  and  the i r  191  con t ro l  spouses .  The  p reva lence  o f  DR was  
17 .9% ac ross  the  5  cen t res .  The re  was  an  assoc ia t ion  be tween the  
p reva lence  o f  DR and  du ra t ion  o f  DM.  The  occu r rence  o f  DR was  
h ighe r  in  men  than  in  f ema les .  The  p reva lence  o f  ca ta rac t  was 
h ighe r  among peop le  w i th  DM (44 .9%) than  among the  con t ro ls  
(18 .3%)  (Rot im i ,  Zhou ,  Ob isesan,  Chen,  Chen ,  Amoah,  Opoku ,  
Acheampong,  Agyen im -Boateng,  Eghan,  O l i ,  Oka fo r ,  Ofoegbu,  
Osot imeh in ,  Abb iyesuku ,  Johnson,  Fasanmade,  Doumatey ,  A je ,  
Co l l ins  &  Dunston  2003:S2 -112) .  Th is  con f i rms  the  fac t  tha t  peop le  
w i th  DM have  an  inc reased  r i sk  o f  ca ta rac t  compared  to  the  genera l  
popu la t ion .  More  than  50% o f  pe rsons wi th  DM fo r  >20yea rs  had  DR,  
and  nea r l y  70% had  ca ta rac ts .  The re  was  a  s ign i f i can t  assoc ia t ion  
be tween  g lucose  leve ls  and  bo th  DR and  ca ta rac ts .  Du ra t ion  o f  DM 
and  the  leve l  f as t ing  p lasma  g lucose  were  the  two  most  impor tan t  
r i sk  fac to rs  fo r  DR.  Hyper tens ion  (53%)  was  h ighe r  among the  t ype  2  
pa t ien ts  than  among the  con t ro l s  (37%) .  The  BMI  was  25±4.3kg/m 2  
f o r  men and  27 .5±5 .8kg /m 2  f o r  f ema les  (Ro t im i  e t  a l  2003 :S2 -112 ) .  
 
A  c ross-sec t iona l  s tudy  to  inves t iga te  and  cor re la te  be tween  the  
con t r ibu t ing  ro le  o f  obes i t y  as  de tec ted  by  BMI ,  l ip ids ,  l ip id  in take ,  
and  p ro te in  in take  to  re t inopa thy  seve r i t y   was  conduc ted  among 149  
t ype  2  DM pa t ien ts .  App rox ima te ly  69% o f  the  pa t ien ts  h ad  DR o f  
va ry ing  degrees .  Of  these  pa t ien ts ,  48 .3% had  m i ld  NPDR,  5 .4% had 
modera te  NPDR,  4% had  seve re  NPDR and 9 .4% had  PDR.  H ighe r  
BMI  was  s ign i f i can t l y  assoc ia ted  w i th  reduced   v i sua l  acu i t y  and  
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i nc reased  sever i t y  o f  DR.  There  was  a  s ign i f i can t  pos i t i ve  
cor re la t ion  be tween  DR and  BMI ,  du ra t ion ,  h igh -ene rgy  d ie t ,  
i nc reased  ca rbohyd ra te  in take ,  to ta l  p ro te ins  and  unsa tu ra ted  fa ts  
(E lshaz ly ,  Samy & Sebaay 2010 :6235 ) .  
 
The  resea rche r  f ound  ve ry  few s tud ies  in  l i te ra tu re  on  the  
p reva lence  o f  d iabe t i c  re t ino pa thy  in  South  A f r i ca .  A  s tudy  was  
conduc ted  in  H lab isa  D is t r i c t  in  the  Kwazu lu -Nata l  P rov ince  to  
desc r ibe  the  d iabe t i c  popu la t ion  se rv iced  by  the  Pub l i c  Hea l th  
Secto r ,  and  to  assess  the  leve l  o f  DM con t ro l  as  we l l  as  the  exten t  
o f  DM comp l i ca t ions  (Rotch f o rd  &  Ro tch fo rd  2002:538 ) .  Of  the  253  
peop le  w i th  DM who  were  exam ined  and  in te rv iewed  in  tha t  s tudy ,  
the  p reva lence  o f  any  DR,  PDR,  macu la  oedema and  seve re  v i sua l  
l oss  o r  b l indness  in  a t  leas t  one  eye  was  40 .3%,  5 .6%,  16 .2% and  
42 .8%,  respect i ve ly .  D iabe t i c  re t inopa thy  was  pos i t i ve l y  assoc ia ted  
w i th  du ra t ion  o f  DM,  age ,  HbA1c,  and  negat i ve ly  w i th  BMI .  Fema les  
were  3  t imes a t  r i sk  fo r  DR than  ma les .  Approx imate ly  94% o f  the  
sub jec ts  repo r ted  tha t  they  take  the i r  med ica t ions  as  p resc r ibed .  The  
mean  BMI  amon g the  sub jec ts  was 31 .2±6 .9kg /m 2 ;  obes i t y  (BMI>27)  
was  p resen t  in  63% o f  the  sub jec ts  and  36 .5% were  seve re ly   obese  
(BMI>33 )  (Rotch fo rd   &  Rotch fo rd  2002 :538 ) .  
 
In  a  s tudy  to  es tab l ish  whethe r  an  expe r ienced  endoc r ino log is t  cou ld  
sc reen  accu ra te ly  f o r  d ia be t ic  re t inopa thy  (DR)  us ing  mydr ia t ic  
f undus  camera  compared  wi th  a  re fe rence  s tanda rd  in   Sou th  A f r ica ,  
the  p reva lence  o f  any  DR among 1517  DM pa t ien ts   was 
app rox ima te ly  30%,  and  12% o f  t he  eyes  had  seve re  DR tha t  
wa r ran ted  re fe r ra l .  Seve re  DR was more  common in  b lacks  (58 .6%) 
when  compared  wi th  Ind ians  (54 .4%)  and  wh i tes  (42 .3%).  The  
seve r i t y  o f  DR was s ign i f i can t l y  assoc ia ted  w i th  longe r  du ra t ion  o f  
DM (Carm ichae l ,  Ca rp ,  W e lsh  &  Ka lk  2005:57) .   
 
In  ano the r  s tudy  tha t  was  a imed  a t  the  imp lementa t ion  and  
eva lua t ion  o f  a  new se rv i ce  fo r  re t ina l  sc reen ing tha t  uses  non -
mydr ia t i c  f undus camera  in  Sou th  A f r ica ,  the  p reva lence  o f  DR 
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among 400  DM pa t ien ts  was  63%.  Of  th i s  percen tage ,  22% had 
seve re  NPDR,  6% had  PDR and  15% had  macu lopa thy  (Mash,  
Powe l l ,  du  P les s is ,  van  Vu reen ,  M icha lowska  & Lev i t t  2007 :1286 ) .  
 
In  a  s tudy  conduc ted  a t  a  p r imary c l in i c  in  Cape  Town  to  eva lua te  
the  DR s ta tus  o f  pa t ien ts  and  to  assess  the  adequacy  o f  the  cu r ren t  
sc reen ing  p rogrammes .  The  p reva lence  o f  any  DR in  248  pa t ien ts  
seen  a t  the  c l in ic  was  32 .3% and  tha t  o f  S igh t  Threa ten ing  D iabe t i c  
Ret inopa thy  (STDR)  was 8 .9% (Read & Cook  2007:61) .  
 
2.5 .3  The  Inc idence  and progression o f  d iabe t ic  re t inopathy  
 
Inc iden t  cases  re fe r  to  the  number  o f  new cases repo r ted  du r ing  a  
spec i f ied  pe r iod  in  a  de f ined  popu la t ion .  
                   Inc idence  = New cases  
Hea l thy  popu la t ion  a t  r i sk  o f  a  d isease  a t  the  s ta r t  o f  a  pe r iod  
                   (Ka tzene l lenbogen et  a l  1997) .   
 
P rogress ion  o f  a  d isease  re fe rs  to  the  change  in  the  d isease  s ta te  
f rom m i ld  to  modera te  o r  modera te  to  seve re  s ta te .  For  i ns tance ,  
d iabe t i c  re t inopa thy  may p rogress  f rom background  d iabe t ic  
re t inopa thy  (BDR) to  p re -p ro l i f e ra t ive  d iabe t i c  re t inopa thy (PPDR).  
The  na tu ra l  h i s t o ry  o f  d iabe t i c  re t inopa thy   f rom no  d iabe t ic  
re t inopa thy  (NDR) ,  BDR,  PPDR ,  PDR,  and  f ina l l y  b l indness  were  
quan t i f i ed  in  a  s tudy  done  on  795  pa t ien ts  in  Ta iwan  be tween  01  
Janua ry  1990  and  31  December  1992  (L iu ,  Lee ,  Yent ,  Tung,  
W i l l iams,  Duf f y  &  Chen  2003:729 ) .  The  s tudy  revea led  tha t  the  
ave rage  t imes  spen t  in  s ta tes  o f  NDR,  BDR,  PPDR,  PDR,  we re  10 .86  
yea rs ,  8 .33  yea rs ,  1 .67  years ,  and  2 .17  yea rs ,  respec t i ve ly .  Th is  
sugges ts  tha t  the  na tu ra l  h is to ry  o f  DR f rom NDR to  b l indness  i s  a  
long  p rocess ,  wh ich  wou ld  a f ford  enough  oppor tun i t y  f o r  the  
p reven t ion  o f  d iabe t i c  b l i ndness .  
 
I t  i s  es t ima ted  tha t  ea r l y  de tec t ion  and  t rea tment  may lead  to  60% 
reduct ion  in  p rogress ion  o f  DR f rom PPDR to  PDR,  and  57% 
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reduc t ion  in  the  p rogress ion  f rom PDR to  b l indness .  The  annua l  
i nc idence  ra te  o f  DR was  11%.  The annua l  regress io n  ra te  f rom BDR 
to  NDR fo l lowing  ea r l y  de tec t ion  and  t rea tment  was  3%,  whereas  the  
annua l  p rogress ion  ra te  to  PDR was  5%.  The  s tudy  found  tha t  
annua l  sc reen ing o f  those  wi th  NDR was un l ike ly  t o  be  cons ide rab ly  
more  e f fec t i ve  than  a  4 -yea r  sc reen ing  in te rva l .  Consequen t l y ,  a  4 -
yea r  sc reen ing  in te rva l  was  recommended fo r  those  wi th  NDR (L iu  et  
a l  2003 :729 ) .  
 
In  Aus t ra l ia ,  a  s tudy  to  document  the  f i ve -yea r  i nc idence  and  
p rogress ion  o f  d iabe t i c  re t inopa thy  (DR)  in  t he  Me lbou rne  V isua l  
Impa i rment  P ro jec t  coho r t  f ound  the  inc idence  o f  DR to  be  11  % 
among 121  pa t ien ts  w i thou t  any  s igns  o f  DR a t  base l ine .  The  
p rogress ion  o f  DR in  those  who  had  DR a t  base l ine  was  29%,  and  
the  p rogress ion  to  PDR was  2 .9%.  The  5 -yea r  inc idence  o f  macu la  
oedema was 8%.  The  fo l l owing fac to rs  we re  no t  f ound  to  be  
assoc ia ted  w i th  inc idence  and  p rogress ion  o f  d iabe t i c  re t inopa thy:  
age ,  sex ,  se l f - repo r ted  hype r tens ion ,  use  o f  an t ihype r tens ive  
med ica t ion ,  and  use  o f  insu l in ,  du ra t ion  o f  DM and  body mass  index .  
On ly  g l ycosy la ted  haemog lob in  was  found to  be  s ign i f i can t l y  
assoc ia ted  w i th  inc idence  and  p rogress ion  o f  DR (McCar t y ,  Fu ,  
Ha rpe r ,  Tay lo r  &  McCar t y  2003:399) .   
 
The  inc idence  and  p rogress ion  ra tes  o f  DR in  th i s  s tudy  were  lower  
when  compared  to  those  repo r ted  by  K le in  et  a l  (1984 :524 )  and  K le in  
et  a l  (1989 :246 )  in  the  W iscons in  Ep idem io log ica l  S tudy  o f  D iabe t ic  
Ret inopa thy  s tud ies .  I n  th is  s tudy,  t he  inc idence  and  p rogress ion  o f  
DR were  s ign i f i can t l y  assoc ia ted  w i th  on ly  g l ycosy la ted  
haemog lob in .  Howeve r ,  K le in  e t  a l  (1989 :246)  repor ted  du r a t ion  o f  
DM as  the  on ly  s ign i f i can t  f ac to r  fo r  the  inc idence  and  p rogress ion  
o f  DR.  
 
 Ano the r  s tudy  in  Aust ra l i a  repo r ted  a  5 -yea r  cumu la t ive  inc idence  o f  
DR o f  22 .2%.  The  p rogress ion  o f  DR a f te r  5 -year  f o l l ow-up  was  
25 .9%,  and  regress ion  o f  DR du r ing  the  same pe r iod  was  11 .5%.  
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Af te r  f i ve  yea rs ,  the  p rogress ion  to  PDR in  those  wi th  DR a t  base l ine  
was  4 .2%.   Fas t ing  b lood  g lucose  leve l  and  du ra t ion  o f  DM were  the  
on ly  s ta t i s t i ca l l y  s ign i f i can t  r i sk  fac to rs  fo r  p rogress ion  o f  DR.  The  
r i sk  o f  p rogress ion  was  f ound  to  be  2 .8  t imes  h igher  (a f te r  5  years  
fo l low-up)  when  bo th  the  fas t ing  b lood  g lucose  o f  ≥10mmol / l  and  
dura t ion  o f  DM of  ≥10  yea rs  we re  p resen t  a t  base l ine  exam ina t ion  
(C ikamatana ,  M i tche l l ,  Roch tch ina ,  Fo ran  &  W ang 2007 :468 ) .  The  
22% inc idence  o f  DR i s  s im i la r  to  the  one  repo r ted  in  the  UKPDS 
s tudy  by  (S t ra t ton  et  a l  (2001 :158 ) .  The  inc idence  o f  DR and 
p rogress ion  to  PDR were  h ighe r  when  compared  wi th  those  repo r ted  
by  McCar t y  e t  a l  (2003 :399 )  in  the  above  s tudy .  The  p rogress ion  o f  
DR was ,  howeve r ,  s l i gh t l y  lower  than  what  McCar t y  et  a l  (2003 :399 )  
repo r ted .  W hen compared  wi th  the  W ESDR f ind ings  by  K le in  et  a l  
(1989 :246 ) ,  the  inc idence  and  p rogress ion  o f  DR in  th i s  s tudy  were  
low.   
 
The  overa l l  4 -yea r  inc idence  o f  DR in  Los  Ange les  was  34%.  The  
inc idence  dec reased  s ign i f i can t l y  w i th  age ;  the  inc idence  ranged 
f rom 45 .5% in  those  who  were  40 -49  yea rs  o ld  to  24 .3% in  those  
who  were  ≥  70  yea rs  o ld .  Du ra t ion -spec i f i c  i nc idence  ranged  f rom 
20 .4% to  55 .1% (10 -14  years ) ,  then  d ropped  to  39 .5% in  those  who  
had  had  DM f o r  ≥  15  yea rs .  Of  peop le  w i th  DM  wi th  DR a t  base l ine ,  
the  p rogress ion  o f  DR was  no ted  in  38 .9%.  P rogress ion  o f  DR 
dec reased  s ign i f i can t l y  w i th  age .  Progress ion  ranged f rom 58 .2% fo r  
those  who were  40 -49  yea rs  o ld  to  25% in  those  who were  ≥70  yea rs  
o ld .  Du ra t ion  o f  DM was  no t  s ign i f i can t l y  assoc ia ted  w i th  
p rogress ion  o f  DR (Va rma,  Choudhury ,  K le in ,  Chung,  Tor res ,  Azen  &  
the  Los  Ange les  La t ino  Eye  Study group  2010 ) .  
In  a  s tudy  in  Fyn  Coun ty ,  Denmark ,  t he  25 -yea r  inc idence  o f  PDR 
was  42 .9% fo r  a l l  pa t ien t s  a t  r i sk .  The  p resence  o f  NPDR and  h igh  
HbA1  a t  base l ine  were  the  on ly  r i sk  fac to rs  fo r  the  inc idence  o f  PDR.  
Du ra t ion  o f  DM,  p ro te inur ia ,  smok ing ,  BMI ,  macu lopa thy  and  
d ias to l i c  b lood  p ressu re  were  no t  assoc ia ted  w i th  the  inc idence  o f  
PDR (Graus lund  et  a l  2009 :1831 ) .   
  
7 0  
2.6  THE PREV ALENCE AND INCIDENCE OF VISU AL IMP AIRMENT 
AND BLINDNESS AMONG DI ABETES P ATIENTS  
  
As ind ica ted  ear l i e r ,  repo r t s  on  the  p reva lence  and  inc idence  o f  
v i sua l  impa i rmen t  and  b l indness  among peop le  w i th  d iabe tes  a re  
l im i ted .  Some o f  the  s tud ies  tha t  we re  found  in  l i te ra tu re  a re  
d iscussed  he reunde r .   
 
In  the  Behav iou ra l  R isk  Fac to r  Su rve i l lance  Sys tem (BRFSS)  su rvey  
conduc ted  in  1995  among 85 ,447  pa r t ic ipan ts  to  i nves t iga te  the  
p reva lence  o f  v i sua l  impa i rment  among adu l ts  w i th  DM in  the  Un i ted  
S ta tes ;  t he  ove ra l l  p reva lence  o f  v i sua l  impa i rment  was  24 .8%,  and  
i t  inc reased  s ign i f i can t l y  w i th  age  and  was s ign i f i can t l y  h ighe r  in  
f ema les  than  ma les .  A f te r  ad jus tmen t  f o r  age ,  the  odds  o f  hav ing 
impa i red  v i s ion  were  repo r ted  to  be  70% h ighe r  f o r  pe rsons  wi th  t ype  
1  DM (Odds  ra t io  (OR)  =1 .7 ;  95% con f idence  in te rva l  (C I )  =1 .0 -2 .9 ;  
p=0 .02)  and  40% h igher  f o r  those  wi th  t ype  2  DM (OR=1 .4 ,  
95%CI=1.03 -1 .9 ;  p=0 .02)  who  used  insu l in  compared  wi th  nonuse rs .  
Among insu l in  use rs ,  v isua l  impa i rment  dec rea sed  s ign i f i can t l y  w i th  
inc reas ing  leve l  o f  educa t ion  (p<0 .01 ) .   The  unemp loyed  and  re t i red  
ind iv idua ls  we re  more  l i ke l y  to  have  v i sua l  impa i rment ,  when 
compared  to  those  who  were  employed  (p<0 .01 )  (Saadd ine ,  Na rayan ,  
Enge lgau ,  Aube r t ,  K le in  &  Beck les  1999 : 1201 ) .   
 
Roy  (2000:102 )  conducted  a  s tudy in  New Je rsey  to  de te rm ine  the  
f requency  and  seve r i t y  o f  d iabe t i c  re t inopa thy ,  as  we l l  as  assoc ia ted  
v i sua l  impa i rmen t ,  among 725  Af r ican  Amer icans  wi th  t ype  1  DM.  
Visua l  impa i rment  (VA  ≤  6 /12  in  the  be t te r  eye )  was found  in  11% 
and  lega l  b l indness  (VA  ≤  6 /60  in  t he  be t te r  eye )  i n  3 .1% o f  t he  
par t i c ipan ts .  The f requency  o f  v isua l  impa i rment  was  s ign i f i can t l y  
assoc ia ted  w i th  o lde r  age  and  female  sex  and  on ly  weak ly  w i th  lower  
educa t ion .  
 
Roy &  Sku rn ick  (2007 )  conducted  a  fo l low -up  s tudy  in  t he  New 
Jersey  725  to  de te rm ine  a  6 -yea r  inc idence  o f  v i sua l  loss  and  
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assoc ia ted  r isk  fac to rs  in  A f r i can  Amer icans  wi th  t ype  1  DM me l l i tus .  
I t  was  found  tha t  4 .3% o f  the  pa t ien ts  dev e loped v i sua l  loss  (VA ≤  
6 /12)  in  the  be t te r  eye ,  0 .6% became b l ind  (VA≤6/60 ) ,  9 .8% 
deve loped  doub l ing  o f  the  v i sua l  ang le  (DVA)  in  the  be t te r  eye ,  and  
13 .5% deve loped  DVA in  e i the r  eye .  The  inc idence  o f  v isua l  l oss  in  
the  be t te r  eye  and  DVA in  the  be t te r  eye  o r  e i the r  e ye  inc reased 
s ign i f i can t l y  w i th  inc reas ing  age  and  du ra t ion  o f  DM a t  base l ine  
(p<0 .001) .  The re  were  no  s ign i f i can t  assoc ia t ions  be tween DVA in  
e i the r  eye  and  leve l  o f  educa t ion  (p=0 .3 ) ,  soc ioeconomic  s ta tus  
(p=0 .91 ) ,  mar i ta l  s ta tus  (p>0 .99 ) ,  pe rsona l  incom e (p=0 .52 ) ,  BMI  
(p=0 .89 ) ,  and  smok ing  (p=0 .79 ) .  The re  were ,  howeve r ,  s ign i f i can t  
assoc ia t ion  be tween  DVA in  e i the r  eye  and  sever i t y  o f  d iabe t ic  
re t inopa thy  (p<0 .001 ) ,  macu la  oedema (p=0 .02 ) ,  and  hard  exudates  
(p<0 .001)  a t  base l ine  (Roy &  Sku rn ick  2007 :  106 3-1065 ) .  
 
The  Cent re  fo r  D isease  Con t ro l  (CDC)  ana lysed  da ta  f rom the  2002 
Nat iona l  Hea l th  In te rv iew Su rvey  (NHIS)  to  de te rmine  the  p reva lence  
o f  v i sua l  impa i rment  (V I )  and  se lec ted  eye  d iseases  (d iabe t ic  
re t inopa thy ,  ca ta rac ts ,  macu la r  degene ra t ion ,  and  g laucoma)  among 
persons  aged ≥50  years  w i th  and  wi thou t  DM in  the  Un i ted  S ta tes .   
The  age -ad jus ted  p reva lence  o f  V I  among pe rsons  ≥  50  yea rs  w i th  
and  wi thou t  DM was  23 .5% and  12 .4% respect i ve ly .  The  age -
ad jus ted  p reva lence  o f  V I  was  h ighe r  in  women  (28 .5%)  than  in  men,  
and  h ighe r  in  pe rsons  wi th  less  than  h igh  schoo l  educa t ion  (30 .5%) 
than  in  t hose  wi th  h igh    schoo l  educa t ion  and  be t te r  (20 .9%) 
(MMW R 2004) .  
 
The  1999-2004 da ta  f rom the  Na t iona l  Hea l th  and  Nut r i t ion  
Examina t ion  Su rveys  (NHANES) was  ana lysed  to  es t im ate  the  
p reva lence  and  co r re la tes  o f  v isua l  impa i rment  (V I )  among US adu l t s  
w i th  and  wi thou t  DM.  The  ove ra l l  p reva lence  o f  p resen t ing  V I  was 
found to  be  11% and  5 .9% among adu l t s  w i th  DM and  those  wi thou t ,  
respect i ve ly .  A f te r  op t i ca l  co r rec t ion ,  the  p reva l ence  o f  V I  among 
those  wi th  DM was  3 .8% and  1 .4% among those  wi thou t  DM.  Peop le  
w i th  DM were  more  l i ke l y  to  have  p resen t ing,  co r rec tab le ,  and  
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unco r rec tab le  V I  than  peop le  w i thou t  DM.  Uncor rec tab le  and  
cor rec tab le  V I  was independent l y  assoc ia ted  w i th  o lde r  age ,  l ower  
income,  and  no  hea l th  insurance .  Peop le  w i th  less  educa t ion ,  
espec ia l l y  those  wi th  less  than  h igh  schoo l  educa t ion  were  more  
l i ke l y  to  have  uncor rec tab le  V I  than  those  wi th  above  h igh  schoo l  
educa t ion  (Zhang,  Gregg,  Cheng,  Thompson,  Ge iss ,  Duena s  &  
Saadd ine ,  2008:1423 ) .  F ind ings  in  t h i s  s tudy  suggest  tha t  peop le  
w i th  DM a re  more  l i ke l y  to  be  v i sua l l y  impa i red  than  peop le  w i thou t  
DM.   
 
The  2002  Na t iona l  Hea l th  In te rv iew Su rvey  (NHIS)  da ta  was  used  to  
es t imate  the  p reva lence  o f  se l f - repo r ted  v i sua l  impa i rment ,  
b l indness ,  se lec ted  eye  cond i t ions  (ca ta rac t ,  d iabe t i c  re t inopa thy ,  
g laucoma,  and  macu la r  degene ra t ion )  and  to  cha rac te r i se  these  
cond i t ions  w i th in  a  soc io -demograph ic  sub -groups,  in  the  Un i ted  
S ta tes .   The  overa l l  p reva lence  o f  v i sua l  impa i rm ent  was  found  to  be  
9 .3% and  i t  inc reased  f rom 5 .7% in  those  be tween 18 -44  yea rs  to  
21% in  those  above  the  age  o f  75  yea rs .  Age  was  the  most  impor tan t  
p red ic to r  o f  v i sua l  impa i rment  and  eye  d iseases.  The  odds o f  hav ing 
v i sua l  impa i rmen t  and  ca ta rac t  we re  h ighe r  f o r  f ema les  than  ma les .  
Peop le  w i th  low educa t ion  and  income were  tw ice  as  l i ke l y  t o  be  
v i sua l l y  impa i red  than  those  wi th  h igher  educa t ion  and  income.  
Pe rsons  wi th  DM were  more  than  tw ice  as  l i ke l y  to  be  v i sua l l y  
impa i red  than  those  wi thou t  DM.  App ro x ima te ly  52% o f  pe rsons  wi th  
d iabe t i c  re t inopa thy  repor ted  tha t  they  had  v isua l  i mpa i rment  
(Rysku lova  et  a l  2008 ) .  
 
The  cen t res  o f  d isease  con t ro l  and  p reven t ion  (CDC)  ana lysed  the  
1997 -2010  da ta  f rom the  Nat iona l  Hea l th  In te rv iew Su rvey  to  
examine  t rends  in  the  p reva lence  o f  se l f - repo r ted  v i sua l  impa i rment  
(V I )  among peop le  w i th  DM (≥18  yea rs  o ld )  i n  t he  Un i ted  S ta tes .  
From 1997  to  2010,  the  number  o f  adu l t s  w i th  se l f - repo r ted  DM and 
VI  inc reased  f rom 2 .7  m i l l i on  to  3 .9  m i l l i on  (P<0 .001 ) .  Howeve r ,  the  
c rude  p reva lence  o f  peop le  w i th  DM and  VI  dec reased  f rom 26% in  
1997  to  18 .6% in  20 10  (p<0 .001 ) .  The  age -ad jus ted  p reva lence  o f  V I  
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among the  peop le  w i th  DM decreased  f rom 23 .7% to  16 .7% 
(p<0.001)  (Amer ican  Med ica l  Assoc ia t ion  2011 ) .   
 
In  a  s tudy  conduc ted  in  Ẳrhus  coun ty  ,  Denmark  du r ing  1993 -2002  
among 7527  peop le  w i th  DM,  the  po in t  p re va lence  o f  l ega l  b l indness  
among t ype  1  and  t ype  2  DM pa t ien ts  was 0 .6% and 1 .5% 
respect i ve ly  (  Jeppesen  & Bek  2004 :528 ) .  In  a  s tudy  to  de te rmine  
the  p reva lence  o f  d iabe t i c  re t inopa thy  (DR)  and  causes  o f  v i sua l  
impa i rmen t  among 378  t ype  2  DM pa t ien ts  in  Ẳ rhus  county ,  
Denmark ,  no  pa t ien ts  we re  found  to  have  soc ia l  b l indness  
(VA<6 /60 ) ,  abou t  4% had  v i sua l  impa i rment  (VA<6 /20 )  in  bo th  eyes ,  
o f  wh ich  33% was due  to  d iabe t ic  re t inopa thy  (Hove  et  a l   2004 :446 )  
 
One  hund red  and  s i x t y  f ou r  (164 )  oph tha lmo log is t s  pa r t i c ipa ted  in  a  
popu la t ion -based  s tudy  to  inves t iga te  a  b road  range  o f  p red ic to rs  o f  
v i s ion  loss  among 1241  newly  d iagnosed  t ype  2  pa t ien ts  in  Denmark ,  
the  p reva lence  o f  modera te  v isua l  impa i rment  and  b l indness  a t  
base l ine  was  5 .4% and  0 .9%,  respec t i ve ly .  A f ter  6  yea rs ,  the  
p reva lence  ( fo r  807  fo l lowed -up  pa t ien ts )  inc reased  to  6 .7% and 
2 .4%,  fo r  v i sua l  impa i rmen t  and  b l indness ,  respect i ve ly  (de  F ine  
O l i va r ius ,  S ie rsma,  A lm ind  &  N ie lsen  2011 ) .  
 
In  a  s tudy  conducted  in  Laxå  commun i t y ,  County  o f  Öreb ro ,  Swede n 
to  es tab l i sh  a  go ld  s tandard  fo r  p reven t ion  o f  b l i ndness  in  t ype  2  DM 
popu la t ions ,  v i sua l  impa i rmen t  was  found  in  10 .2% o f  the  276  t ype  2  
DM pa t ien ts .  Increas ing  age  and  lower  BMI  we re  co r re la ted  w i th  
b l indness  in  the  b iva r ia te  ana lyses ,  bu t  in  mu l t i va r i a te  ana lyses ,  
on ly  lower  BMI  rema ined  s ign i f i can t .  W omen  were  found  to  be  a t  
h ighe r  r isk  (2 .7  t imes)  o f  becom ing  v i sua l l y  impa i red  than  men  
(O la fsdo t t i r ,  Andersson  & Ste fάnsson  2007 :43) .  
 
In  a  s tudy  to  assess  the  inc idence  o f  b l indness  and  modera te  v i sua l  
impa i rmen t  in  d iabe t i c  pa t ien ts  pa r t i c ipa t ing in  an  oph tha lmo log ica l  
con t ro l  and  sc reen ing  p rogramme in  He ls ingbo rg  c i t y ,  Sweden,  the  
occu r rence  o f  b l i ndness  and  v i sua l  impa i rment  due  to  d iabe t ic  
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re t inopa thy  was  h ighe r  in  t ype  2  than  in  t ype  1  pa t ien ts .  A t  base l ine  
the re  we re  7  pa t ien ts  (1  t ype  1  and  6  t ype  2 )  b l ind  (VA≤6/60 )  and  24  
(4  t ype  1  and  20  t ype  2 )  v isua l l y  impa i red .  Of  the  1 ,769  pa t ien ts  
inc luded in  the  s tudy ,  on ly  6  pa t ien ts  (a l l  t ype  2 )  became  b l ind  and  
28  (5  t ype  1  and  23  t ype  2 )  became v isua l l y  impa i red  du r ing the  
s tudy .  The  inc idence  o f  v i sua l  impa i rmen t  and  b l i ndness  was 
s ign i f i can t l y  h ighe r  in  pa t ien ts  w i th  poo r  g lucose  con t ro l ,  o lder  age  
a t  examina t ion  and  longe r  du ra t ion  o f  DM.  Insu l in  t rea tment ,  f ema le  
sex,  and  smok ing  were  no t  s ign i f i can t l y  assoc ia ted  w i th  the  
inc idence  o f  v i sua l  impa i rment  and  b l indness  (Hen r i csson  et  a l  
1996 :535 ) .   
 
In  a  s tudy  conduc ted  in  the  d is t r i c t  o f  Rh ine land ,  Germany be tween 
1990  and  1991  to  inves t iga te  b l indness  due  to  DM,  589  (13 .5%)  
pe rsons  were  reg is te red  as  b l ind  due  to  DM.  The  g rea tes t  numbers  
o f  pe rsons  reg is te red  as  b l ind  due  to  DM were  found  in  the  h igher  
age  g roups  (  40 -59  yea rs ;  60 -69  yea rs ;  70 -79  yea rs ; ) .  The  inc idence  
ra te  o f  b l indness  due  to  DM in  the  d iabe t i c  popu la t ion ,  s tanda rd ised  
to  the  age -d is t r ibu t ion  o f  the  d iabe t i c  popu la t ion  was  66  pe r  100 ,000  
pe rson  years .  The  inc idence  ra tes  were  found  to  increase  wi th  
inc reas ing  age  up  to  the  age  o f  79  yea rs ;  howeve r ,  f rom the  age  o f  
80  and  above ,  t he  ra tes  began  to  dec l ine .  In  the  age -groups  ≥60  
yea rs ,  the  inc idence  o f  b l indness  was  s ta t i s t i ca l l y  h ighe r  in  women 
than  in  men  and  no  cases  o f  b l i ndness  were  found  in  the  age  g roup  
be low 20  yea rs  ( Icks ,  T rau tne r ,  Ha aste r t ,  Be rge r  &  G ian i ,  1997 :572) .  
 
The  p reva lence  o f  s ign i f i can t  v i sua l  impa i rment  re la ted  to  DM and  
o ther  causes  in  the  work ing  age  popu la t ion  in  Newcast le  d i s t r ic t ,  
Eng land ,  was  de te rmined  f rom   130  v i sua l  impa i rmen t  reg is t ra t ions  
recorded  ove r  a  5 -yea r  per iod  (2001  t o  2005 ) .  Of  the  130  
reg is t ra t ion ,  56  were  fo r  b l indness .  Among t ype  1  DM pa t ien ts  (n=5 ) ,  
3  we re  b l ind  and  2  pa r t ia l l y  s igh ted .  Among t ype  2  pa t ien ts  (n=15 ) ,  5  
we re  b l ind  and  10  pa r t ia l l y  s igh ted .  Among type  1  pa t ien ts ,  
p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  an d  macu la  oedema accoun ted  fo r  
60% and  40% o f  the  reg is t ra t ions ,  respect i ve ly .  In  compar i son ,  
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among t ype  2  pa t ien ts ,  PDR and  macu la  oedema accounted  fo r  40% 
and  60% o f  the  reg is t ra t ions ,  respect i ve ly .  Of  the  popu la t ion  a t  r i sk  
o f  v isua l  loss  f rom d iabe t i c  r e t inopa thy  (n=6043) ,  the  annua l  
i nc idence  o f  b l indness  was  0 .22  pe r  1000  pe rsons  wi th  DM and  fo r  
pa r t ia l  s igh tedness  was  0 .43  pe r  1000  persons  wi th  DM  (A run ,  A l -
Be rman i ,  S tanna rd  &  Tay lo r ,  2009 :489 ) .  
 
The  inc idence  o f  v i sua l  impa i rment  due  to  d iabe t ic  re t inopa thy  in  
Leeds,  in  2002 was ca lcu la ted  based  on  new comp le ted  BD8 
reg is t ra t ion  fo rms.  Among the  th ree  hund red  and  n ine ty  e igh t  (398 )  
new BD8  reg is t ra t ions  ana lysed ,  214  were  found  to  be  b l ind  and  184  
were  pa r t ia l l y  s igh ted .  D iabe t ic  re t inopa thy  was foun d  to  be  the  
ma jo r  cause  o f  v i sua l  impa i rmen t  i n  24  cases  (7  b l i ndness  and  17  
low v i s ion  cases ) .  Fo r  the  to ta l  popu la t ion ,  the  inc idence  o f  
b l indness  and  low v i s ion  due  to  d iabe t i c  re t inopa thy  in  2002  was  10  
pe r  m i l l i on  and  24  pe r  m i l l ion  pe r  yea r ,  respect i ve ly .  Fo r  the  d iabe t i c  
popu la t ion  in  Leeds,  the  inc idence  o f  b l indness  and  low v i s ion  due  to  
d iabe t i c  re t inopa thy  was  337  and  817  pe r  m i l l i on  pe r  yea r ,  
respect i ve ly  (Kumar ,  Goyder  &  McKibb in  2006:456 ) .  
 
AL -T i l l  et  a l  (2005 )  inves t iga ted  the  p reva lence  o f  v i sua l  impa i rment  
and  b l indness  among 986  Jordan ian  d iabe t i c  pa t ien ts  and  found  tha t  
the  p reva lence  o f  v i sua l  impa i rment ,  seve re  v isua l  impa i rmen t  and  
b l indness  was  9 .6%,  0 .7% and 7 .4%,  respect i ve ly .  The  rema in ing 
82 .2% had  no rma l  v i s ion .  I ncreas ing  age  and  p resence  o f  
re t inopa thy  were  s ign i f i can t l y  re la ted  to  b l indness .  A f te r  ad jus tmen t  
f o r  po ten t ia l  con founders ,  macu lopa thy  and  PDR were  found  to  be  
s t rong ly  re la ted  to  b l indness .  On  the  o the r  hand,  NPDR was  found  to  
have  no  re la t ionsh ip  w i th  b l indness .  
 
In  a  hosp i ta l -based  s tudy  conducted  to  assess  the  causes  o f  v i sua l  
impa i rmen t  and  b l i ndness   among 694  d iabe t ic  pa t ien ts  in  Yemen,  
the  ma in  causes  o f  v isua l  impa i rmen t  were  ca ta rac t  (30%) ,  c l in ica l l y  
s ign i f i can t  macu la  Oedema (CSMO)  (28%),  p ro l i f e ra t i ve  d iabe t i c  
re t inopa thy  (PDR)   (17 .9%),  age - re la ted  macu la r  degene ra t ion  
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(ARMD)  (5 .1%)  and  g laucoma (4 .4%) .  The  ma in  causes  o f  b l i ndness  
were  ca ta rac t  (29 .4%),  PDR (25 .7%),  CSMO (22%) ,  ischaemic  
macu lopa thy  (7 .3%) ,  ARMD (5 .5%)  and  g laucoma (5 .5%).  D iabe t ic  
re t ina l  comp l ica t ions  accounted  fo r  abou t  ha l f  o f  t he  v isua l  
impa i rmen t  and  b l indness ,  49% and  55%,  respec t i ve ly  (A l -Ak i l y ,  
Bamashmus  & Guna id  2011:883 ) .   
 
In  a  popu la t ion -based  s tudy  in  Teh ran  P rov ince  among 634  pa t ien ts  
w i th  DM in  2007 ,  the  p reva lence  o f  low v i s ion  and  b l i ndness  was 
6 .5% and  1 .6%,  respec t i ve ly .  The  p reva lence  o f  any  v i sua l  
impa i rmen t  o f  VA  <6 /18  was  s ign i f i can t l y  h ighe r  i n  pa t ien ts  w i th  PDR 
(18 .5%) than  those  wi thou t  PDR (7%)  (Javad i  et  a l  2009 ) .  In  a  s tudy  
to  es t imate  the  magn i tude  and  r isk  fac to rs  o f  DR among 350  pa t ien ts  
in  Yemen,  the  p reva lence  o f  un i la te ra l  b l indness  (<3 /60) ,  b i la te ra l  
b l indness ,  and  low v i s ion  (<6 /18 )  was  21%,  16%,  and  55 .4%,  
respect i ve ly  (Bamashmus et  a l  2009 :294 ) .  
In  a  c ross -sec t iona l  s tudy  to  inves t iga te  the  r isk  f ac to rs  fo r  low 
v is ion  (VA<6/12  to  ≥6 /60 )   and  the  p reva lence  o f  i schemic  hea r t  
d isease  and  nephropa thy  fo r  d i f f e ren t  leve ls  o f  acu i t ies   among 738  
t ype  2  d iabe t i c  pa t ien ts  in  I ran ,  the  p reva lence  o f  low v i s ion  and  
b l indness  (<6 /60 )  was  13 .3% and  5 .5%,  respect i ve ly  (Hor r i ,  Fa rman i ,  
Ghassami ,  Hagh igh im & Amin i  2011) .   
 
In  a  c ross -sec t iona l  s tudy  to  repo r t  the  p reva lence  o f  v i sua l  
impa i rmen t  and  the  assoc ia ted  r i sk  fac to rs  among 1414  t ype  2  
pa t ien ts  in  Chenna i  met ropo l is ,  the  p reva lence  o f  v i sua l  impa i rment  
was  4%.  Of  t h i s  pe rcen tage ,  3 .6% was  mi ld  V I ,  0 .4% was severe  V I  
and  0 .1% was  b l indness  (R an i  et  a l  2012 ) .  
 
A  s tudy  was  conducted  in  H lab isa  D is t r ic t  in  t he  Kwazu lu  Nata l  
P rov ince  to  desc r ibe  the  d iabe t i c  popu la t ion  se rv i ced  by  the  Pub l i c  
Hea l th  Secto r ,  and  to  ass ess  the  leve l  o f  DM con t ro l  as  we l l  as  the  
ex ten t  o f  DM comp l ica t ions  (Ro tch fo rd  &  Rotch fo rd  2002 :538 ) .  Of  the  
253  peop le  w i th  DM  who  pa r t ic ipa ted  in  the  s tudy ,  the  p reva lence  o f  
seve re  v i sua l  loss  o r  b l indness  in  a t  leas t  one  eye  was  42 .8%.  
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Visua l  impa i rm ent  was  found  in  12 .3% o f  the  sub jec ts  (Ro tch fo rd  &  
Rotch fo rd   2002 :538 ) .  
 
2.7  RISK FACTORS FOR DI ABETIC RETINOPATHY,  V ISUAL 
IMP AIRMENT AND BLIND NESS 
 
Many r i sk  fac to rs  fo r  d iabe t i c  re t inopa thy ,  v i sua l  impa i rmen t  and  
b l indness  have  been  repor ted  in  the  abo ve  s tud ies .  Mos t  s tud ies  
found    longe r  dura t ion  o f  DM to  be  s ign i f i can t l y  assoc ia ted  w i th  the  
p reva lence  o f  d iabe t i c  re t inopa thy  (DR)  (Abdo l lah i  et  a l  2006 :416 ,  
A l -Maska r i  e t  a l  2007 ,  Bamashmus  e t  a l  2009 :294 ,  Ca rmichae l  et  a l  
2005 :57 ,   K r ishna iah  et  a l  2007 :478 ,  Javad i  et  a l  2009 ,  W ang et  a l  
2011 :e339 ,  K im  et  a l  2011 :1070,  Rotch fo rd  & Rotch fo rd  2002:538 ,  
Rot im i  e t  a l  2003 :112) .  In  some s tud ies ,  l onge r  du ra t ion  o f  DM was 
found  to  be  a  s ign i f i can t  r i sk  fac to r  f o r  the  inc idence  and  
p rogress ion  o f  d iabe t i c  re t inopa thy (Fong et  a l  2003 :s99 ,  K le in  e t  a l  
1989 :246a ,  K le in  et  a l  1994 :1217 ) .  Howeve r ,  in  some s tud ies ,  longe r  
du ra t ion  o f  DM was  no t  a  s ign i f i can t  r i sk  fac to r  f o r  the  inc idence  and  
p rogress ion  o f  DR (Graus lund  et  a l  2009 :1831,  McCar t y  et  a l  
2003 :399 ,  Va rma  et  a l  2010 ) .  Longe r  du ra t ion  o f  DM was  found  to  be  
assoc ia ted  w i th  v isua l  impa i rment  (Ho r r i  et  a l  2011 ) .   
 
Some s tud ies  found  inc reas ing  age  to  be  s ign i f i can t l y  assoc ia ted  
w i th  the  p reva lence  o f  DR (The  Eye  D iseases  Preva lence  Research  
Group  2004:556 ,  A bdo l lah i  et  a l  2006 :416 ,  A l -Maskar i  et  a l  2007 ,  
K r ishna iah  e t  a l  2007 :478 ,  Rotch fo rd  et  a l  2002 :  538 ,  Rysku lova  et  
a l  2008 ,  Sha ik  e t  a l  2008 :777) .  Howeve r ,  o the r  s tud ies  d id  no t  f ind  a  
s ign i f i can t  assoc ia t ion  be tween age  and  the  p reva lence  o f  d iabe t ic  
re t inopa thy  (Javad i  e t  a l  2009 ,  Bamashmus  et  a l  2009 :294 ,  Hove  et  
a l  2004 :  446 ,   Ran i  e t  a l  2009 ) .  
  
In  s tud ies  tha t  inves t iga ted  the  p reva lence  o f  v isua l  impa i rment  and  
b l indness ,  i nc reas ing  age  was  found  to  be  s ign i f i can t l y  assoc ia ted  
w i th  the  p reva lence  o f  v i sua l  impa i rment  and  b l indness  (Ho r r i  e t  a l  
2011 ,  Ran i  et  a l  2012 ,  Roy 2000:102 ,  Roy 2007,  Rysku lova  e t  a l  
7 8  
2008 ,  Saadd ine  et  a l  1999 :1201 ) .  In  add i t ion ,  inc reas ing age  was 
found  to  be  a  s ign i f i can t  r i sk  fac to r  f o r  the  inc idence  o f  v i sua l  
impa i rmen t  and  b l indness  (Hen r icsson  et  a l  1996 :535 ,  I cks  et  a l  
1997 :572 ,  O la fsdo t t i r  et  a l  2007 :13) .  
 
In  s tud ies  tha t  examined  DM t rea tment  as  a  r isk  fac to r ,  insu l in  
t rea tment  was  found  to  be  s ign i f i can t l y  assoc ia ted  w i th  the  
p reva lence  o f  DR (Amer ican  Med ica l  assoc ia t ion  2010 ,  Bamashmus 
et  a l  2009 :294 ,  Hove  e t  a l  2004 :446 ,  Javad i  e t  a l  2009 ,  K le in  e t  a l  
1983 :  233 ,  Na rend ran  e t  a l  2002 :1016 ,  Ran i  e t  a l  2009 ,  W ang et  a l  
2011 :  e339 , ) .  In  con t ras t ,  o ther  s tud ies  found  no  s ign i f i can t  
assoc ia t ion  be tween  insu l in  t rea tment  and  D R p reva lence  (McCar t y  
et  a l  2003 :399 ,  K le in  e t  a l  1984 :524 ) .  In  recen t  s tudy ,  insu l in  
t rea tment  was  a lso  found  to  be  assoc ia ted  w i th  v isua l  impa i rment  
(Ran i  et  a l  2012 )   
 
H igh  g lycosy la ted  haemog lob in  (HbA1c)  was  found to  be  s ign i f i can t l y  
assoc ia ted  w i th  t he  p reva lence  o f  d iabe t i c  re t inopa thy  (Abdo l lah i  et  
a l  2006 :416 ,  Amer ican  Med ica l  Assoc ia t ion  2010 ,  Graus lund  e t  a l  
2009 ,  K im et  a l  2011 :1070,  K le in  et  a l  1984 :524 ) .  Ma le  gender  was 
found to  be  s ign i f i can t l y  assoc ia ted  w i th  d iabe t i c  re t inopa thy  (A l -
Maska r i  e t  a l  2007 ,  Hove  et  a l  2004 :446 ,  Javad i  e t  a l  2009 ,  S t ra t ton  
et  a l  2001 :158 ) .  In  con t ras t ,  Ro tch fo rd  & Rotch fo rd  2002 :538  found  
female  gende r  to  be  s ign i f i can t l y  assoc ia ted  w i th  d iabe t ic  
re t inopa thy .    
 
Some s tud ies  revea led  tha t  f emales  were  a t  h ighe r  r i sk  o f  v isua l  
impa i rmen t  and  b l i ndness  than  ma les  (MMW R 2004 ,  Roy 2000:  102 ,  
Ran i  et  a l  2012 ,  Rysku lova  e t  a l  2008 ,  Saadd ine  et  a l  1999 :1201 ) .  In  
con t ras t ,  f ema le  sex  was  ins ign i f i can t l y  assoc ia ted  w i th  v i sua l  
impa i rmen t  in  ano ther  s tudy  (Hen r i csson  et  a l  1996 :535 ) .  The  t ype  o f  
DM was a lso  found  to  be  assoc ia ted  w i th  v isua l  impa i rment  and  
b l indness .   The  p reva lence  o f  v i sua l  impa i rment  was found  to  be  
h ighe r  in  t ype  2  than  t ype  1  DM pa t ien ts  (Henr i csson  et  a l  1996 :535 ,  
A run  et  a l  2009 :489 ,  Jeppensen & Bek  20 04 :528 ) .  Th is  i s  p robab ly  
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because  the re  a re  more  pa t ien ts  w i th  t ype  2  than  the re  were  t ype  1  
pa t ien ts .  In  add i t i on ,  in  most  cases ,  t ype  2  pa t ien ts  a re  gene ra l l y  
o lde r  than  t ype  1  pa t ien ts ,  wh ich  suggest  tha t  the  age -  re la ted  
causes  (ca ta rac t ,  g laucoma,  s t r oke ,  e t c )  o f  v i sua l  impa i rment  and  
b l indness  may be  more  p reva len t  among t ype  2  pa t ien ts  compared  to  
t ype1  pa t ien ts .   
 
O the r  r i sk  fac to rs  tha t  we re  found  to  be  s ign i f i can t l y  assoc ia ted  w i th  
DR inc lude   h igh  sys to l i c  b lood  p ressu re ,  hype r tens ion ,  nephropa th y ,  
soc ioeconomic  s ta tus ,  body  mass index  (BMI)  (Abdo l lah i  e t  a l  
2006 :416 ,  Ho r r i  et  a l  2011 ,  Kr i shna iah  e t  a l  2007 :478 ,  Ran i  et  a l  
2009 ,  E lshazy  2010 :6235 ) .  Soc ioeconomic  fac to rs  such  as  the  low 
leve l  o f  educa t ion ,  unemp loyment ,  low income were  found to  be  
s ign i f i can t l y  assoc ia ted  w i th  the  p reva lence  o f  v i sua l  impa i rment  and  
b l indness  (MMW R 2004,  Rysku lova  et  a l  2008 ,  Saadd ine  et  a l  
1999 :1201 ,  Zhang e t  a l  2008 :1423 ) .  
 
2.8  CAUSES OF V ISUAL IMP AIRMENT AND BLINDNESS AMONG 
PEOPLE WITH DIABETES MELLITUS  
 
D iabe t ic  re t inopa thy  was  found to  be  ma jo r  cause  o f  v i sua l  
impa i rmen t  and  b l indness  in  pe rsons  wi th  DM (Henr i csson  e t  a l  
1996 :535 ,  Hove  et  a l  2004 :446 ,  Jeppensen  &  Bek  2004 :528 ,  Kumar  
et  a l  2006 :456 ,  Roy 2000:102 ) .  Howeve r ,  in  some  s tud ies  i t  was  
found  to  be  the  second  mos t  common  cause  o f  v isua l  impa i rment  and  
b l indness  (A run  et  a l  2009 :  489 ,  de  F ine  O l i va r ius  e t  a l  2011 ) .  Some 
s tud ies  iden t i f ied  ca ta rac t  as  the  ma jo r  cause  o f  v isua l  impa i rment  
and  b l indness  (Read  &  Cook  2007 :  61 ,  Rotch fo rd  & Rotch fo rd  
2002 :528 ) .  Othe r  causes  o f  v i sua l  impa i rment  and  b l indness  tha t  
have  been  iden t i f ied   inc lude  age – re la ted  macu la r  degenera t ion ,  
d iabe t i c  macu lopa thy,  g laucoma,  re f rac t i ve  e r ro rs ,  op t i c  a t rophy  and  
s t roke  (de  F ine  Ol i va r ius  et  a l  2011 ,  Hove  et  a l  2004 :446 ,  Jeppensen 
&  Bek   2004 :528 ,  Read  e t  a l  2007 :  61 ,  Rotch ford  & Rotch fo rd  
2002 :528 )  
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2.9  CONCLUSION 
 
Th is  chap te r  rev iewed  l i te ra tu re  on  the  h is to r ica l  ove rv iew o f  v i sua l  
impa i rmen t  and  b l indness  and  the  ea r l ie r  p rogrammes  tha t  were  
in i t ia ted  to  e l im ina te  b l indness  f rom p reven tab le  causes .  The  g loba l  
p reva lence ,  causes,  d is t r ibu t ion  and  cos t  o f  v i sua l  impa i rmen t  we re  
d iscussed .  The  number  o f  peop le  becoming  b l ind  due  to  t rachoma,  
onchocerc ias is  and  v i tamin -A  de f ic iency  has  decreased  in  the  pas t  
decades.  Th is  may be  a t t r i b u ted  to  the  improvement  in  the  
soc ioeconomic  deve lopment  and  med ica l  techno logy  in  the  pas t  two  
decades.  However ,  th i s  improvement  in  med ica l  techno logy  imp l ies  
tha t  many peop le  w i l l  l i ve  longer  and  the re fo re  su f fe r  f rom age -
re la ted  cond i t ions ,  such  as  ca t a rac t ,  g laucoma,  d iabe t i c  re t inopa thy ,  
and  age - re la ted  macu la r  degene ra t ion ,  wh ich  a re  s ign i f i can t  causes 
o f  v isua l  impa i rmen t  and  b l indness .   
  
The  de f in i t ions ,  new c lass i f i ca t ion  and  ep idem io logy o f  DM were  a lso  
ou t l ined  in  th i s  chap te r .    The  c l in ica l  f ea tu res  o f  non -p ro l i f e ra t i ve  
d iabe t i c  re t inopa thy ,  p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  and  d iabe t ic  
macu lopa thy  were  descr ibed  and  va r ious  c lass i f i ca t ions  o f  DR were  
tabu la ted .   A  h i s to r ica l  ove rv iew o f  t he  d iabe t i c  re t inopa thy  s tud ies ,  
wh ich  inc ludes  the  W iscons in  Ep idemio log ica l  S tudy  o f  D iabe t i c  
Ret inopa thy  (W ESDR) ,  D iabe tes  Cont ro l  and  Comp l i ca t ions  T r ia l  
(DCCT) ,  Un i ted  K ingdom Prospect ive  D iabe tes  S tudy  (UKPDS) and  
the  Ea r l y  T rea tmen t  o f  D iabe t ic  Ret inopa thy  S tudy  (ETDRS)  was 
d iscussed .  The  p reva lence ,  inc idence  and  p rogress ion  o f  d iabe t ic  
re t inopa thy  (DR)  and  v isua l  impa i rment  we re  a lso  d iscussed .  
 
The  W iscons in  Ep idem io log ica l  S tudy  o f  D iabe t i c  Re t inopa thy  
(W ESDR)  found the  p reva lence  o f  DR to  range  f rom 21% in  those  
wi th  <5  yea rs  dura t ion  o f  DM to  97 .5% in  those  wi th  ≥15  yea rs .  The  
Diabetes  Cont ro l  and  Compl i ca t ions  T r ia l  (DCCT)  repo r ted  the  
p reva lence   o f  54 .1% in  those  wi th  <5  yea rs  du ra t ion  and  the  Un i ted  
K ingdom Prospec t i ve  D iabe tes  S tudy  (UKPDS)  repo r ted  the  
p reva lence  o f  37% (K le in  et  a l  1983 :233 ,  Ma lone  et  a l  2001 :523 ,  
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St ra t ton  et  a l  2001 :158 ) .  The  p reva lence  in  these  “go ld  s tanda rd ”  
s tud ies  was  found  to  be  h igher  than  those  found in  those  found  in  
the  o the r  s tud ies .  Fo r  ins tance ,  in  the  deve loped  count r ies ,  the  
lowest  p reva lence  o f  DR (3 .4%)  was  repo r ted  in  t he  US (The  EDPRG 
2004 :556 )  and  the  h ighes t  p reva lence  fo r  DR (97%) was  repo r ted  in  
Denmark  (Graus lund  e t  a l  2009 :181 ) .  In  deve lop ing  count r ies  the  
lowest  p reva lence  o f  any  DR (7 .9%)  was  repor ted  in  Oman  
(Khandeka r  e t  a l  2009 :676 )  and  the  h igh es t  was  repo r ted  in  Egyp t  
(69%)  (E lshaz ly  et  a l  2010 :6235 ) .  One  o f  the  reasons  fo r  d i f f e rences  
may be  the  fac t  tha t  DM managemen t  has  improved s ince  the  ear l ie r  
s tud ies  we re  done  in  the  1980 ’s .   In  add i t ion ,  t he  va r ia t ion  in  the  
preva lence  o f  DR in  the  d i f f e ren t  coun t r ies  is  due  to  a  va r ie t y  o f  
reasons ,  such  as  the  methodo logy  used ,  demograph ic  cha rac te r is t i cs  
o f  the  samp les ,  e tc .  
 
The  r isk  fac to rs  fo r  d iabe t i c  re t inopa thy  and  v i sua l  impa i rmen t  and  
b l indness  as  we l l  as  the  causes  o f  v i sua l  impa i rment  and  b l indness  
were  d iscussed.  A lmos t  a l l  o f  t he  rev iewed  s tud ies  iden t i f ied  longe r  
du ra t ion  o f  DM as  a  s ign i f i can t  r i sk  fac to r  f o r  d iabe t i c  re t inopa thy .  
Females ,  low leve l  o f  educa t ion ,  unemployment ,  l ow househo ld  
income have  been  found  to  be  s ign i f i can t l y  assoc ia ted  w i th  
inc reased  p reva lence  o f  v isua l  impa i rment  and  b l i ndness .  D iabe t ic  
re t inopa thy  was  found  to  be  a  ma jo r  cause  o f  v isua l  impa i rmen t  and  
b l indness  in  the  deve loped  count r ies ,  wh i le  in  deve lop ing  count r ies  
ca ta rac t  was  found to  be  the  ma jo r  cause .  
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CHAPTER 3  
 
CONCEPTUAL FRAMEWORK 
  
3 .1  INTRODUCTION 
 
The  p reced ing  chap te r  rev iewed l i te ra tu re  on  the  h is to r ica l  ove rv iew 
o f  v i sua l  impa i rmen t  and  b l indness ,  an  overv iew o f  d iabe t i c  me l l i tus  
(DM),  h is to r i ca l  ove rv iew o f  DR s tud ies ,  p reva lence  and  inc idence  as  
we l l  as  causes  o f  V I  and  b l indness  among peop le  o f  d iabe tes  
me l l i tus .  
 
Th is  chap te r  beg ins  by  ou t l in ing  the  r i sk  fac to rs  fo r  v isua l  
impa i rmen t  and  b l i ndness  and  the  concep tua l  f ramework  as  we l l  as  
the  poss ib le  leve ls  o f  in te rven t ions  to  p reven t  v isua l  impa i rment  and  
b l indne ss .  The  concep t  o f  hea l th  p romo t ion  and  some o f  i t s  
components ,  wh ich  inc lude  hea l th  educa t ion ,  advocacy  fo r  
p reven t ion  o f  b l indness ,  advocacy  fo r  the  r igh ts  o f  peop le  w i th  v isua l  
impa i rmen t  and  b l i ndness ,  and  advocacy  to  add ress  the  exc lus ion  o f  
pe rsons  wi th  v isua l  impa i rmen t  and  b l indness ,  a re  a lso  ou t l ined .  
 
Research  repo r t s  have  shown  tha t  the  ave rage  t ime  spent  f rom a  
s ta te  o f  no  d iabe t i c  re t inopa thy to  background  re t inopa thy  and  
b l indness  is  app rox ima te ly  10  years  and  23  yea rs ,  r espec t i ve ly .  In  
add i t ion ,  i t  has  been  repo r ted  tha t  ea r l y  de tec t ion  and  t rea tment  o f  
d iabe t i c  re t inopa thy  may lead  to  60% reduct ion  in  DR p rogress ion  
f rom PPDR to  PDR,  and  57% reduct ion  in  the  p rogress ion  f rom PDR 
to  b l indness  (L iu  et  a l   2003 :729 ) .  Th is  i nd ica tes  tha t  the  p reva lence  
o f  v i sua l  impa i rmen t  and  b l indness  due  to  DM can  be  m in im ised ,  i f  
the  r i sk  fac to rs  o f  DM and  d iabe t ic  re t inopa thy  a re  iden t i f ied  ea r l y  
and  p rope r  in te rven t ions  imp lemented .   
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3 .2  THE RISK FACTORS  FOR VISUAL IMPAIRMEN T AND 
BLINDNESS IN PERSONS WIT H DIABETES MELLITUS  
 
Severa l  au thors  have  iden t i f ied  va r ious  r isk  fac to rs  tha t  a re  
assoc ia ted  w i th  v isua l  impa i rmen t  and  b l i ndness  in  pe rsons  wi th  DM.  
The  fac to rs  tha t  we re  found to  be  assoc ia ted  w i th  v i sua l  impa i rmen t  
and  b l i ndness  inc lude  inc reas ing  age ,   gende r ,  t ype  o f  DM,  low leve l  
o f  educa t ion ,  unemp loyment ,  and  low income (Zhang e t  a l  
2008 :1423 ,  Rysku lova  et  a l  2008 ,  A run  e t  a l  2009 :489 )  (Deta i l s  a re  
d iscussed  in  chap te r  2 ) .  R isk  fac to rs  tha t  we re  assessed  in  th is  
s tudy  were  ca tego r ised  in to  soc io -demograph ic ,  an th ropomet r i c  and  
c l in ica l  r i sk  fac to rs  (see  de ta i ls  in  F igu re  3 .1 ) .  
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Figure  3 .1 .  Conceptua l  f ramew ork  f low  d iagram 
P e o p l e  w i t h  d i a b e t e s  m e l l i t u s  ( D M )   
( N o  v i s u a l  im p a i r m e n t  a n d  b l i n d n e s s )  
A g e  
G e n d e r  
M a r i t a l  s t a t u s  
E d u c a t i o n  s t a t u s  
I n c om e   
E t h n i c i t y  
R e s i d e n c e   
B M I  a n d  w a i s t  c i r c u m f e r e n c e   
F a m i l y  h i s t o r y  o f  D M  
D u r a t i o n  o f  D M  
D i a b e t e s  t r e a t m e n t  
H yp e r t e n s i o n  
P h ys i c a l  a c t i v i t y  
D i e t   
Sm o k i n g    
V i s u a l  im p a i rm e n t  d u e  c a t a r a c t ,  g l a u c o m a ,  D R ,  
r e f r a c t i v e  e r r o r ,  m a c u l o p a t h y ,  e t c .  
H i g h  s o c i o - e c o n om ic  s t a t u s :  
H i g h  i n c o m e ,  e d u c a t i o n  a n d  
s o c i a l  s u p p o r t .  
L o w  s o c i o - e c o n o m ic  s t a t u s :  
L o w  i n c o m e ,  e d u c a t i o n  a n d  
s o c i a l  s u p p o r t .  
 
N o  t r e a t m e n t  a n d  n o  m e d i c a l  
a d v i c e  
T r e a t m e n t  a n d  m e d i c a l  
a d v i c e   
      G o o d  v i s i o n          B l i n d n e s s  
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The  above  f ramework  exp la ins  the  re la t ionsh ip  be tween  the  va r ious  
r i sk  fac to rs  and  v i sua l  impa i rmen t  and  b l indness  among peop le  w i th  
d iabe tes .  Inc reas ing  age ,  f ema le  gende r ,  low soc io -economic  s ta tus ,  
res idence ,  obes i ty ,  f am i l y  h i s to ry  o f  DM (pa ren t  o r  s ib l ings) ,  longer  
du ra t ion  o f  DM,  DM t rea tment  (espec ia l l y  i nsu l in  in jec t ion ) ,  smok ing,  
phys ica l  inac t i v i t y  and  unhea l thy  d ie t  have  been  found to  be  
assoc ia ted  w i th  v i sua l  impa i rment  and  b l indness .  Genera l l y ,  as  
peop le  age ,  the i r  v i s ion  ge ts  impa i red  due  to  va r ious  causes 
inc lud ing  ca ta rac t ,  g laucoma,  d iabe t i c  r e t inopa thy  e tc .  I f  un t rea ted ,  
these  cond i t ions  may lead  to  b l indness .   
 
Peop le  w i th  h igh  soc io -economic  s ta tus  have  be t te r  access  to  eye  
care  se rv i ces  and  can  the re fo re  ge t  t rea tmen t  and  med ica l  adv ises  
to  p reven t  avo idab le  v i sua l  impa i rment  and  b l indness .  Those  wi th  
low economic  s ta tus  a re  l i ke l y  to  ge t  b l ind  due  to  lack  o f  access  to  
eye  ca re  se rv i ces .  Many eye  ca re  p rov ide rs  (op tomet r i s t s  and  
oph tha lmo log is t s )  a re  o f ten  concent ra ted  in  t he  u rban  a reas .  T h is  
sugges ts  tha t  peop le  l i v ing  in  the  ru ra l  a reas  a re  l i ke l y  to  become 
b l ind  due  to  lack  o f  eye  ca re  se rv i ces ,  wh i le  those  in  the  u rban  
a reas  can  access  eye  ca re  se rv ices  and  res to re  the i r  v i s ion  o r  
p reven t  b l i ndness .  Fami l y  h i s to ry  o f  d iabe tes  (pa ren t  o r  s ib l ings) ,  
phys ica l  inac t iv i t y  and  unhea l thy  d ie t  m ay lead  to  
ove rwe igh t /obes i ty ,  poo r  h igh  b lood  p ressu re  and  g lucose  con t ro l ,  
wh ich  may lead  to  d iabe t i c  re t inopa t hy  and  i t s  p rogress ion  and  
even tua l l y  b l indness .  Smokers  have  been  found to  have  h igher  
p reva lence  o f  v i sua l  impa i rment  than  non -smokers  do .  I nsu l in  use rs  
a re  more  l i ke l y  to  have  v i sua l  impa i rment  than  non - insu l in  use rs .    
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3 .3  THE POSSIBLE LEVELS OF I NTERVENTIONS TO PREV ENT 
VISUAL IMP AIRMENT AN D BLINDNESS AMONG PE RSONS WITH 
DI ABETES MELLITUS 
 
Acco rd ing  to  Ka tzene l lenbogen et  a l  (1997 :14 ) ,  the  common 
app roach  to  d isease  p reven t ion  i s  d i v ided  in to  four  pa r t s ,  
rep resen t ing  a l l  leve ls  o f  in te rven t ion ,  whe re  app l icab le .  The  four  
l eve ls  o f  i n te rven t ion  inc lude  p r imord ia l ,  p r imary ,  seconda ry  and  
te r t ia ry  p reven t ion  (Tab le  3 .1 ) .  The  resea rche r  has  used  these  fou r  
l eve ls  o f  in te rven t ion  to  fo rmu la te  the  poss ib le  leve ls  o f  
i n te rven t ions  to  p reven t  v i sua l  impa i rment  and  b l indness  among 
pe rsons  wi th  DM.  
 
3.3 .1  Pr imordia l  prevent ion  
 
Th is  leve l  a ims to  cu rb  the  deve lopment  o f  unhea l thy  l i f es t y le  
pa t te rns  among groups o r  popu la t ions  tha t  have  no t  ye t  deve loped  
these  unhea l thy  pa t te rns  (Ka tzene l lenbogen e t  a l  1997 :14) .  S ince  
the  p resen t  s tudy  focuses on  d iabe tes - re la ted  v i sua l  impa i rment  and  
b l indness ,  th is  leve l  the re fo re  a ims to  d iscou rage  the  deve lopment  
o f  unhea l thy  l i f es ty les  tha t  inc reases  the  r i sk  o f  DM.  Sou th  A f r i ca  is  
one  o f  the  coun t r ies  in  A f r i ca  tha t  has  adop ted  the  W este rn  s t y le  o f  
l i v ing,  wh ich  inc lude  unhea l thy  d ie t  and  phys ica l  inac t i v i t y .  
Anecdota l  ev idence  sugges ts  tha t  mos t  communi t ies  in  Sout h  A f r ica  
consume d ie t  w i th  h ighe r  con ten t  o f  sa l t ,  f a t  and  p rocessed  sugars .   
Add i t iona l l y ,  mos t  peop le  tend  to  engage in  less  ae rob ic  exe rc ises .  
Th is  may be  a t t r ibu ted  to  the  inc reased ava i lab i l i t y  o f  pub l i c  
t ranspo r t  and  ca rs  tha t  peop le  use  even  fo r  sho r t  d is tances  and  thus  
wa lk  less .   S tud ies  have  shown tha t  t ype  2  DM can  be  p reven ted  by  
l i f es t y le  changes o f  pe rsons a t  r i sk  o f  DM (The F in ish  d iabe tes  
p reven t ion  s tudy  g roup  2001:1348 ,  Cen t res  fo r  d isease  con t ro l  and  
p reven t ion  2012 ) .  P reven t ing  o r  reduc i ng  the  inc idence  o f  DM wou ld  
resu l t  in  p reven t ion  o r  reduc t ion  in  d iabe tes - re la ted  v i sua l  
impa i rmen t  and  b l i ndness .  I t  i s  t here fo re  recommended  tha t  po l i cy  
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makers  shou ld  fo rmu la te  hea l th  po l ic ies  tha t  encou rage  hea l th  
p romot ion  tha t  w i l l  reduce  the  r i sk  o f  ch ron ic  d iseases o f  l i f es t y le ,  
i nc lud ing  DM.  
 
3.3 .2  Pr imary prevent ion  
 
Th is  leve l  i s  ta rge ted  a t  hea l thy  peop le ,  i nd iv idua ls  o r  g roups.  A t  
th i s  leve l ,  measu res  a re  taken  to  p romote  op t imum hea l th  o r  p rov ide  
spec i f i c  p ro tec t ion  o f  ta rge t  g roups  aga ins t  d i sease  and  in ju ry .  Th is  
can  be  done  on  a  non -persona l  l eve l  whe re  the  r isk  fac to r  i s  
removed  o r  on  a  persona l  leve l  by  vacc ina t ion ,  whe re  app l i cab le  
(Ka tzene l lenbogen  e t  a l  (1997 :14 ) .  The  DCCT has  demonst ra ted  tha t  
p rope r  BP  con t ro l  and  p roper  g lucose  con t r o l  reduces  the  inc idence  
and  p rogress ion  o f  DR among persons  wi th  d iabe tes  (Fong e t  a l  
2003 :599 ,  K le in  et  a l  1984 :524) .  The re fo re ,  peop le  shou ld  be  
encou raged  to  take  measu res  tha t  wou ld  ensu re  tha t  the i r  b lood  
g lucose  leve l  and  b lood  p ressu re  a re  a lways  n o rma l .  The  measu res  
may inc lude  regu la r  v i s i t s  to  hea l th  fac i l i t i es  to  have  the i r  BP  and  
g lucose  leve l  checked ;  phys ica l  ac t i v i t ies ,  hea l thy d ie t  and  we igh t  
l oss .   
 
3 .3 .3  Secondary prevent ion  
 
Th is  leve l  i s  a imed  a t  peop le  who  have  the  d isease  tha t  has  no t  ye t  
p roduced  symp toms.  P reven t ion  measu res  a t  t h i s  leve l  inc lude  ea r l y  
d iagnos is  and  p rompt  t rea tmen t  to  p reven t  deve lopment  o f  d i sease  
compl ica t ions  (Ka tzene l lenbogen  et  a l  1997 :14 ,  W HO 2004:47 ) .  
D iabe t ic  re t inopa thy  has  few v i sua l  symp toms un t i l  v i sua l  loss  
deve lops .  Seconda ry  p reven t ion  wou ld  the re fo re  invo lve  ear l y  
de tec t ion  o f  d iabe t i c  re t inopa thy les ions  and  t rea tment  th rough 
pho tocoagu la t ion  where  ind ica ted  to  p reven t  v isua l  loss .  Ear l y  
de tec t ion  o f  d iabe t i c  re t inopa thy  can  be  ach ieved  th rough  rou t i ne  
sc reen ing  fo r  d iabe t i c  re t inopa thy .  I t  i s  recommended  tha t  t ype  1  DM 
pa t ien ts  shou ld  have  the  f i rs t  D i la ted  Fundus   Exam ina t ion  (DFE)   
w i th in  3 -5  yea rs  a f te r  d iagnos is  o f  DM once  the  pa t ien t  i s  10  yea rs  
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or  o lde r .  For  t ype  2  DM pa t ien ts ,  the  f i r s t  DFE sh ou ld  be  done  a t  the  
t ime  o f  d iagnos is  o f  DM.  Therea f te r ,  DFE shou ld  be  done  annua l l y  in  
bo th  t ype  1  and  t ype  2  DM pa t ien ts  (Fong et  a l  2003 :  s101 )    
  
3.3 .4  Ter t iary prevent ion  
 
Th is  leve l  invo lves  the  t rea tment  o f  the  d i sease  a t  i t s  la te r  s tages  
and  rehab i l i ta t ion  to  op t im ise  func t ion ,  thus  l im i t ing  the  nega t i ve  
e f fec ts  o f  an  es tab l ished  d isease  (Ka tzene l lenbogen  e t  a l  1997 :14 ,  
W HO 2004a  :47)  I n  the  case  o f  d iabe t i c  re t inopa thy ,  te r t ia ry  
p reven t ion  invo lves  t rea tment  o f  t he  severe  v i s ion  th rea ten ing 
d iabe t i c  re t inopa thy  and  c l in i ca l  s ign i f i can t  macu la  oedema in  o rde r  
to  p reven t  b l indness .  Measu res  taken  a t  th is  leve l  i nc lude  sca t te r  
(pan - re t ina l )  pho tocoagu la t ion  and  ea r l y  v i t rec tomy on  a l l  eyes  w i th  
seve re  s igh t - th rea ten ing  DR.   The  ETDRS repo r ted  a  s ta t is t i ca l l y  
s ign i f i can t  reduc t ion  in  seve re  v is ion  loss  in  a l l  eyes  (w i th  seve re  
NPDR o r  ea r l y  PDR)  t rea ted  wi th  ea r l y  sca t te r  pho tocoagu la t ion .  
Reduct ion  in  v i s ion  loss  was  a lso  repo r ted  in  eyes  w i th  CSMO tha t  
we re  t rea ted  wi th  foca l  pho tocoagu la t ion  (Dav is  et  a l  1998 :244) .  
Ca ta rac t  su rge ry  shou ld  a lso  be  pe r fo rmed  on  those  wi th  ca ta rac ts .  
Pa t ien ts  shou ld  be  re fe r red  to  low v i s ion  spec ia l i s t s  f o r  
rehab i l i ta t ion  to  op t im ise  func t ion .  
 
Table  3 .1 :  Possible  leve ls  o f  in tervent ions  to  prevent  v isual  
impa irment  and b l indness  among persons w i th  d iabe tes  mel l i tus  
 
                           Primordia l  and pr imary  prevent ion  
Key a rea  o f  ac t ion :   Reduc ing  the  r i sk  o f  DM and i t s  compl ica t ions  
 
Ac t ion  Ac t ions  
H e a l t h  p r o m o t i o n ;  
r a i s i n g   
p u b l i c  a w a r e n e s s  
T a r g e t  g r o u p :  
P o p u l a t i o n  a t  r i s k  
o f  D M  
H e a l t h  e d u c a t i o n  a b o u t  t h e  r i s k  f a c t o r s  o f  D M ,  
e m p h a s i s e  im p o r t a n c e  o f  h e a l t h y  l i f e s t y l e s ,  p r o p e r  
c o n t r o l  &  m o n i t o r i n g  o f  B P  a n d  b l o o d  g l u c o s e  
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 Secondary  prevent ion  
 
Key  a rea  o f  ac t ion :   Inc reas ing  ea r l y  de tec t ion  o f  d iabe t i c  d iseases  
 
 Ac t ion  Ac t ions  
H e a l t h  p r o m o t i o n ;  p u b l i c  
a w a r e n e s s  &c a p a c i t y  b u i l d i n g  
T a r g e t  g r o u p :  P e o p le  w i t h  D M  
w i t h  u n d i a g n o s e d  D R  a n d  e ye  
c a r e  p r o v i d e r s  
P r o m o t e  a w a r e n e s s  a b o u t  t h e  n e e d  f o r  
r e g u l a r  e ye  e x a m in a t i o n ,  c a p a c i t a t e  e ye  
c a r e  p r o v i d e r s  t o  d e t e c t  &  m o n i t o r   
d i a b e t i c  e ye  d i s e a s e s  
               
  Ter t iary  prevent ion  
 
 Key a rea  o f  ac t ion :   Improv ing  access  to  eye  ca re  se rv i ces  
 
Ac t ion  Ac t ions  
R a i s i n g  a w a r e n e s s  
T a r g e t  g r o u p :  P e o p le  w i t h  
D M  w i t h  P D R ,  C S M O ,  
c a t a r a c t  a n d  g l a u c o m a  &  
e ye  c a r e  p r o v i d e r s  
 
E ye  c a r e  p r o f e s s i o n a l  
s u p p l y .  
T a r g e t  p o p u l a t i o n :  h e a l t h  
d e p a r t m e n t  
 
A f f o r d a b i l i t y  a n d  
a c c e s s i b i l i t y  
 
T a r g e t  p o p u l a t i o n :  h e a l t h  
d e p a r t m e n t  
P r o m o t e  a w a r e n e s s  a b o u t  a v a i l a b i l i t y  o f  
s e r v i c e s  s u c h  a s  p h o t o c o a g u l a t i o n ,  
v i t r e c t o m y,  c a t a r a c t  s u r g e r y ,  a n d  g l a u c o m a  
t r e a t m e n t .  E n c o u r a g e  r e f e r r a l  t o  r e l e v a n t  
i n s t i t u t i o n .  
 
A d d r e s s  s h o r t a g e  o f  e ye  c a r e  p r o f e s s i o n a l s ;  
m a n a g e  d i s t r i b u t i o n  o f  t h e  p r o f e s s i o n a l s ;  
p r o v i d e  i n c e n t i v e s  f o r  p r o f e s s i o n a l s  t o  w o r k  i n  
r u r a l  a r e a s .  
 
L o w  v i s i o n  &  r e h a b i l i t a t i o n  s e r v i c e s  t o  b e  
m a d e  a f f o r d a b l e  a n d  a c c e s s i b l e  t o  t h o s e  i n  
n e e d  o f  t h e  s e r v i c e s  
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3 .4  HEALTH PROMOTION 
 
Acco rd ing  to  the  W HO  (1986 ) ,  hea l th  p romot ion  i s  the  p rocess  o f  
empower ing  peop le  to  make  hea l thy  l i f es t y le  cho ices  and  mot i va t ing  
them to  inc rease  con t ro l  over  the i r  own  hea l th .   Hea l th  p romot ion  
enab les  an  ind iv idua l  o r  g roup  to  iden t i f y  and  to  rea l i se  asp i ra t ions ,  
to  sa t is f y  needs ,  and  to  change o r  cope  wi th  the  env i ronmen t .  
The re fo re ,  hea l th ,  wh ich  i s  a  s ta te  o f  comple te  phys ica l ,  men ta l  and  
soc ia l  we l l -be ing,  i s  seen  as  a  resou rce  fo r  everyday l i f e ,  no t  j us t  an  
ob jec t i ve  fo r  l i v ing .  Consequent l y ,  hea l th  p romo t ion  cannot  be  the  
respons ib i l i t y  o f  t he  hea l th  sec to r  a lone ,  bu t  shou ld  go  beyond 
hea l thy  l i f es t y les  to  we l l -be ing.  The  concept  o f  hea l th  p romo t ion  was 
f i rs t  e labo ra ted  in  1986  in  the  O t tawa  char te r ,  wh ich  se t  ou t  f i ve  
a reas  o f  ac t i v i t y  (W HO  1986) .  The  f i ve  key  a reas  o f  ac t i v i t y  inc lude :  
 
i .  Bu i ld ing hea l thy pub l ic  po l i cy  
i i .  C rea t ing suppo r t ive  env i ronmen t  
i i i .  S t rengthen ing  commun i t y  ac t ion  
i v .  Deve lop ing  pe rsona l  sk i l l s  
v .  Reo r ien t ing hea l th  se rv i ces   
 
Subsequent  to  the  Ot tawa  Char te r ,  seve ra l  in te rna t iona l  con fe rences 
and  mee t ings  fu r the r  c la r i f ied  the  re levance  and  mean ing  o f  the  key  
s t ra teg ies  in  hea l th  p romot ion .  The  4 th  in te rna t iona l  con fe rence  on  
hea l th  p romot ion  was  he ld  in  Jakar ta  in  1997.  Th is  was  the  f i r s t  
con fe rence  to  be  he ld  in  a  deve lop ing  count ry  and  the  f i rs t  t o  invo lve  
the  p r i va te  sec to r  i n  suppor t ing  hea l th  p romot ion .  I t  has  p rov ided  an  
oppo r tun i t y  to  re f lec t  on  what  has  been  lea rned  abou t  e f fec t i ve  
hea l th  p romo t ion  and  to  iden t i f y  s t ra teg ies  tha t  must  be  adopted  to  
add ress  cha l lenges o f  p romot ing  hea l th  in  the  21s t  cen tu ry .   The  
Jaka r ta  dec la ra t ion  on  hea l th  p romot ion  in to  the  21s t  cen tu ry  s ta tes  
tha t  t here  is  now c lea r  ev idence  tha t :   
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a )  Comprehens ive  app roaches to  hea l th  deve lopment  tha t  a re  the  
mos t  e f fec t i ve  a re  those ,  wh ich  use  the  combina t ions  o f  t he  above  
f i ve  s t ra teg ies  ra the r    than  s ing le - t rack  approaches.  
 
b )  Pa r t i cu la r  se t t i ngs  tha t  o f fe r  p rac t i ca l  oppo r tun i t ies  fo r  the  
imp lementa t ion  o f  comprehens i ve  s t ra teg ies  inc lude  mega -c i t ies ,  
i s lands ,  c i t ies ,  mun ic ipa l i t ies ,  loca l  communi t ies ,  marke ts ,  schoo ls ,  
the  workp lace ,  and  hea l th  ca re  fac i l i t ies .  
 
c )   Par t i c ipa t ion  is  essen t ia l  to  sus ta in  e f fo r ts ,  wh ich  means  tha t  
peop le  have  to  be  a t  the  cen t re  o f  hea l th  p romot ion  ac t ion  and  
dec is ion -mak ing p rocess  fo r  i t  to  be  e f fec t i ve .  
 
d )  Hea l th  educa t ion  fos te rs  par t i c ipa t ion ,  wh ich  means  tha t  peop le  
and  commun i t ies  need  to  be  educa ted  and  we l l  in fo rmed  to  ach ieve  
e f fec t i ve  pa r t i c ipa t ion .  
 
The  above  s t ra teg ies  a re  co re  e lements  o f  hea l th  p romot ion  and  a re  
re levan t  f o r  a l l  coun t r ies  (W HO 1997 ) .  
 
3.4 .1  Components  o f  hea l th  promot ion  
 
3 .4 .1 .1  Heal th  educat ion  
 
Hea l th  educa t ion  i s  one  o f  the  components  o f  hea l th  p romo t ion  tha t  
has  been  p redominant  in  many count r ies .  In  many deve lop ing  
count r ies  whe re  resou rces  and  t ra in ing  a re  sca rce ,  hea l th  educa t ion  
has  been  shown  to  have  l im i ted  impact  on  chang ing  behav iou r .  Th is  
i s  p robab ly  because  hea l th  educa t ion  was  o f ten  d idac t ic ,  cu l tu ra l l y  
i napp rop r ia te  and  v i c t im  b lam ing (Cou lson  [ s .a ] :290 ) .  Fo r  hea l th  
educa t iona l  p rogrammes  to  be  e f fec t i ve ,  two  impor tan t  requ i remen ts  
need  to  be  fu l f i l l ed .  These  inc lude  unde rs tand ing the  unde r l y ing  
in f luences  on  behav iou r ,  and  the  se lec t ion  o f  t he  appropr ia te  
methods,  ta rge t  g roups,  and  se t t ings  fo r  the  educa t iona l  
p rogrammes  (Hub ley  &  G i lbe r t  2006 :279 ) .  In  th i s  s tudy ,  hea l th  
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educat ion  wou ld  focus  on  p romot ing  the  adopt ion  o f  eye  hea l th  
p romot ing  behav iou rs  and  an  inc rease  in  the  up take  o f  ava i lab le  eye  
care  se rv i ces .   
 
a )  The  impor tance o f  human behavi our  
 
Human  behav iou r  p lays  a  ve ry  impor tan t  ro le  in  the  p reven t ion  o f  
b l indness .  Th is  i s  because  peop le  a re  the  ones  who need  to  adopt  
eye  hea l th  p romo t ing  behav iou rs  and  avo id  behav iou rs  tha t  may lead  
to  v i s ion  loss .  The  ro le  o f  human  behav iour  and  the  sc ope  o f  
b l indness  p reven t ion  wou ld  obv ious ly  depend on  a  spec i f i c  
cond i t ion .  The re  a re  many cond i t ions  such  as  t rachoma,  sexua l l y  
t ransmi t ted  d iseases,  eye  in ju r ies ,  and  to  some exten t  t ype  2  DM 
tha t  have  enough  scope  fo r  p r imary  p reven t ion  (Hub ley  &  G i lber t  
2006 :279 ) .  Peop le  a t  r i sk  o f  these  cond i t ions  can  p reven t  b l i ndness  
th rough  adop t ion  o f  app rop r ia te  l i f es t y les .  The  occu r rence  o f  a  
cond i t ion  such  as  ca ta rac t  may be  de layed  by  avo id ing  excess ive  
exposu re  to  sun l igh t  and  wear ing  sung lasses  wi th  UV l i gh t  
p ro tec t ion .  A l though ,  cond i t ion  such  as  g laucoma  cannot  be  
p reven ted ,  ea r l y  de tec t ion  and  t rea tment  can  p reven t  v i sua l  
impa i rmen t .  Success  o f  the  in te rven t ion  p rogrammes wi l l  depend  on  
the  w i l l ingness  o f  the  ind iv idua ls  and  communi t ies  to  mod i f y  the i r  
behav iou r  o r  to  take  up  the  eye  care  se rv i ces  (Hub ley  &  Gi lbe r t  
2006 :279 ) .  
 
Hea l th  p romot ion  s tud ies  have  been  car r ied  ou t  to  es tab l ish  the  
reasons  why peop le  do  no t  engage  in  ac t i v i t ies  tha t  p romote  eye  
hea l th ,  such  as  regu la r  eye  exam ina t ions ,  g laucoma sc ree n ing ,  
d iabe t i c  re t inopa thy  sc reen ing,  ca ta rac t  su rge ry,  e t c .  In  t hose  
s tud ies ,  peop le  c i ted  a  number  o f  ba r r ie rs  tha t  p reven t  them f rom 
tak ing up  eye  serv i ces .  Ava i lab i l i t y ,  access ib i l i t y ,  and  a f fo rdab i l i t y  
and  o the r  f ac to rs  we re  c i ted  as  ba r r ie rs  to  peop l e ’s  engagemen t  in  
eye  hea l th  care  p romot ion  (Hub ley  &  G i lber t  2006 :279 )  (D iscussed  in  
de ta i l  in  Chapte r  1 ) .  Any  ba r r ie rs  tha t  p reven t  peop le  f rom engag ing 
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i n  eye  hea l th  p romot ion  shou ld  be  iden t i f ied  and  add ressed  by 
re levan t  eye  ca re  au tho r i t ies .   
 
S ince  th is  s tudy f ocuses  on  d iabe tes - re la ted  v i sua l  impa i rmen t ,  
peop le  shou ld  be  encou raged  to  adop t  behav iours  tha t  wou ld  he lp  
m in im ise  the  r i sk  o f  DM;  those  who a l ready  have  the  d isease  shou ld  
be  encou raged  to  adop t  behav iou rs  tha t  wou ld  p reven t  o r  m in im ise  
the  inc idence  o f  DM comp l ica t ions ,  inc lud ing d iabe t ic  re t inopa thy.  
 
In  o rder  f o r  peop le  to  exe rc ise  more  con t ro l  ove r  the i r  own  hea l th  
and  to  make  cho ices  conduc ive  to  hea l th ,  they  need to  be  p rov ided  
wi th  re levan t  in fo rmat ion ,  hea l th  educa t ion  and  l i f e  sk i l l s .  Fo r  
pu rposes  o f  eye  hea l th ,  hea th  educa t ion  is  a imed  a t  p romot ing  the  
adop t ion  o f  eye  hea l th  p romo t ing  behav iours  and  inc reas ing  the  
up take  o f  eye  ca re  se rv i ces .  Persons  wi th  DM shou ld  be  g iven  
in fo rmat ion  about  d iabe t i c  re t inopa thy  (DR)  and  i t s  impact  on  v i s ion .  
Peop le  need to  be  in fo rmed  about  the  r i sk  fac to rs  o f  DR and what  
they  can  do  to  e l im ina te  o r  m in im ise  the  e f fec t  o f  the  r i sk  fac to rs  
and  the  ava i lab le  t rea tment  op t ions .  Fo r  ins tance ,  peop le  shou ld  be  
encou raged  to  adop t  behav iours  tha t  wou ld  h e lp  to  keep  the i r  BP 
and  b lood  g lucose  leve l  no rma l  to  p reven t  the  inc idence  o f  DR.  
Peop le  w i th  ca ta rac t  and  g laucoma shou ld  be  in fo rmed  about  the  
ava i lab i l i t y  o f  se rv i ces  fo r  ca ta rac t  and  g laucoma management  to  
p reserve  the i r  v is ion .   
 
b)  Heal th  educat ion ap proaches  
 
Since  peop le  va ry  in  t he i r  soc io -economic  cond i t ions ,  t rad i t i ons ,  
a t t i tudes ,  be l ie f s ,  and  leve l  o f  knowledge  abou t  DM and  d iabe t ic  
re t inopa thy ,  un i fo rm  commun ica t ion  app roach  may no t  be  v iab le .  
Depend ing  o f  the  loca l  c i r cums tances ,  a  comb ina t ion  o f  d i f f e ren t  
app roaches must  be  deve loped  to  educa te  the  ta rge t  popu la t ion  
abou t  t hese  cond i t ions .  The  approaches  a re  c lass i f ied  in to  mass 
app roach ,  g roup  app roach  and  ind iv idua l  approach .  As  the i r  names 
sugges t ,  the  ma in  d i f f e rence  be tween  these  approache s  is  the  
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number  o f  peop le  they  a re  in tended  to  reach .  Fo r  the  educa t ion  
campa ign  to  be  e f fec t i ve ,  a l l  t h ree  app roaches  mus t  be  used  to  
va ry ing degrees  (Ka l i yaperumal  2004 :13 ) .   
 
i .  Mass approach  
 
The  mass  app roach  is  i n tended  to  reach  a  la rge  number  o f  peop le  a t  
a  l ow cos t  pe r  person  reached.  The  ma in  goa l  o f  th is  app roach  i s  to  
c rea te  awareness  and  inc rease  the  leve l  o f  knowledge about  a  
pa r t i cu la r  p rob lem,  in  th i s  case ,  DM and  d iabe t i c  re t inopa thy 
(Ka l i yape ruma l  2004 :13 ) .  Mass  app roach  can  be  de l i ve red  th rou gh 
d i f f e ren t  med ia ,  inc lud ing  the  fo l l owing :  
 
a )  Mass  med ia ,  such  as  te lev is ion ,  newspapers ,  and  rad io  can  be  
used  to  e f fec t i ve ly  i nc rease  the  leve l  o f  knowledge  in  the  commun i t y  
abou t  DM and  d iabe t i c  re t inopa thy .  The  benef i t s  o f  te lev i s ion  and  
rad io  announc emen ts  in  c rea t ing  awareness  o f  the  p rob lem a re  tha t  
peop le  w i th  v i sua l  impa i rment  and  those  who  cannot  read  can  hea r  
them.  The  d isadvan tage  o f  te lev is ion  and  rad io  announcements  is  
tha t  i t  i s  l i ke l y  to  be  more  expens ive  to  convey more  the  in fo rmat ion  
abou t  a  pa r t icu la r  p rob lem (Ka l i yape ruma l  2004 :13  ) .   
 
b )  Pos te r  d i sp lay  in  hosp i ta ls  o r  pub l ic  meet ing  p laces -  pos te rs  
car ry ing in fo rma t ion  about  DM and  d iabe t i c  re t inopa thy  can  be  
d isp layed  in  eye  hosp i ta l s ,  d iabe tes  c l in i cs  and  pub l i c  meet ing 
p laces .  The  d isa dvantage  o f  pos te r  d i sp lay  i s  tha t  i n fo rma t ion  may 
no t  be  c lea r l y  t ransmi t ted  to  the  i l l i te ra te  and  the  v i sua l  impa i red .  
Howeve r ,  f o r  the  l i te ra te  and  those  who  can  see  we l l ,  t h i s  med ium is  
app rop r ia te ,  as  peop le  who  need  i t  most  wou ld  see  the  in fo rmat ion  
(Ka l i yape ruma l  2004 :13 ) .   
 
c )  Pamph le ts  and  book le ts  may be  d is t r ibu ted  in  the  commun i t y  to  
p rov ide  in -dep th  in fo rmat ion  abou t  d iabe t ic  re t inopa thy  and  i t s  r i sk  
fac to rs  and  t rea tment  op t ions .   Th is  i s  an  advantage  ove r  te lev is ion  
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and  rad io ,  wh ich  on ly  p rov ide  bas ic  knowledge  due  to  the  cos t  
i nvo lved .  
 
d )  Exh ib i t ion  and  loca l  f a i r s  o r  f es t i va ls -  these  med ia  p rov ide  an  
oppo r tun i t y  to  reach  a  la rge  aud ience  us ing  boo th  d is t r ibu t ing 
in fo rmat ion ,  educa t ion ,  and  commun ica t ion  ( IEC)  ma te r ia l s .  The  
advantage  o f  these  me d ia  i s  the  poss ib i l i t y  o f  t he  pub l ic  in te rac t ing  
w i th  peop le  who  can  p rov ide  more  c la r i f i ca t ion  on  the  in fo rma t ion  
con ta ined  in  the  mate r ia ls  (Ka l i yape ruma l  2004 :14  ) .  
 
i i .  Group approach  
 
Th is  app roach  i s  i n tended  to  reach  smal le r  g roups  o f  the  ta rge t  
popu la t ion  who  have  some bas ic  knowledge  abou t  DM and d iabe t i c  
re t inopa thy .  Th is  app roach  is  des igned  to  change the  a t t i tudes  and  
op in ions  tha t  the  ta rge t  g roup  may have  about  DM and  d iabe t ic  
re t inopa thy .  The  in ten t ion  is  to  have  aud ience  fo r  a  sus ta ined  pe r iod  
o f  t ime  where  they  can  ask  ques t ions  and  ge t  answers  same t ime 
f rom knowledgeab le  peop le .  Th is  i s  advantage  ove r  mass  med ia  
where  peop le  do  no t  have  an  oppo r tun i t y  to  ask  quest ions .  The  
g roup  app roach  can  take  the  form o f  g roup  d iscuss ion ,  gues t  
l ec tu re rs  and  hea l th  educa t ion  t ra in ing  sess ions  (Ka l i yape rumal  
2004 :13 ) .  
 
i i i .  Ind iv idua l  approach  
 
Th is  is  the  most  e f fec t i ve  app roach  to  change  peop le ’s  a t t i tudes  and  
op in ions  about  DM and  d iabe t ic  re t inopa thy .  Th is  is  because  in  th is  
app roach  there  is  g rea te r  in te rac t ion  be tween  the  hea l th  educa to r  
and  the  ta rge ted  ind iv idua l ,  when compared  to  the  mass  app roach  
and  the  g roup  app roach .  The  d isadvantage  o f  th is  app roach  i s  tha t  i t  
i s  cos t l y  and  t ime  consum ing.  Th is  approach  may take  the  fo rm o f  
doo r - to -door  home v is i t s  a nd  counse l l ing  du r ing  eye  sc reen ing  o r  
examina t ions  (Ka l i yaperumal  2004:13 ) .  
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I t  i s  c lea r  f rom the  above  d iscuss ion  tha t  the  mass  app roach  and  the  
in te rpe rsona l  approach  have  ind iv idua l  and  comp l imen tary  ro les .  As  
ind ica ted  above ,  mass  commun ica t ion  p rov id es  some bas ic  
i n fo rmat ion  about  DM and  d iabe t i c  re t inopa thy .  On  the  o the r  hand,  
i n te rpe rsona l  commun ica t ion  p rov ides  deepe r  unders tand ing  o f  DM 
and  d iabe tes  re t inopa thy .  The re fo re ,  be fo re  hea l th  educa t ion  
p rogrammes  cou ld  be  ro l led  ou t ,  i t  wou ld  be  necessa ry  to  f i rs t  
es tab l ish  the  med ia  tha t  a re  ava i lab le  and  access ib le  to  the  ta rge t  
popu la t ion .  I t  i s  gene ra l l y  accep ted  tha t  mass  med ia  a re  pa r t i cu la r l y  
accep tab le  when  the  behav iou r  changes  to  be  p romoted  a re  s imp le  
and  the re  a re  no  ba r r ie rs  to  the  commun i t y  engag ing  in  the  ac t ion .  
Howeve r ,  when  the  behav iou rs  to  be  changed  a re  deep ly  roo ted  in  
cu l tu ra l  be l ie f s ,  then  mass  med ia  need  to  be  supp lemented  by  face -
to - face  commun ica t ion  (Hub ley  &  Gi lber t ,  2006 :281 ) .  
 
c)  Choice  of  se t t ing  for  hea l th  educat ion  
 
The  cho ice  o f  a  se t t ing  fo r  hea l th  educa t ion  i s  impor tan t  f o r  an  
e f fec t i ve  hea l th  educa t ion .  Commun i t y  g roups,  schoo ls ,  chu rches,  
hea l th  fac i l i t ies  a re  among the  many se t t ings  ava i lab le  fo r  use  in  
hea l th  educa t ion .  Genera l l y ,  peop le ’s  behav iou rs  a re  in f luenced by 
cu l tu re ,  t rad i t ion ,  economics ,  and  power ;  and  a l l  these  ope ra te  a t  
the  commun i t y  leve l .  There fo re ,  i f  a  communi t y  i s  chosen  as  a  
se t t ing  fo r  an  educa t ion  p rogramme,  then  commun i ty  members  need 
to  be  invo lved  in  dec is ion  mak ing  on  ma t te rs  conce rn ing  the i r  hea l th .  
Th is  i s  necessa ry  fo r  commun i t y -based  p rogramme to  succeed.  I f  
communi t y  members  a re  no t  invo lved ,  the re  i s  a  chance  tha t  peop le  
may no t  coope ra te  in  the  hea l th  p romot ion  ac t i v i t y .  In  a  s tudy  
conduc ted  in  the  la te  1970 ’s  in  Gazanku lu  (now pa r t  o f  L impopo 
P rov ince ) ,  Sou th  A f r ica ,  the  commun i t y -based  app roaches us ing 
vo lun tee rs  and  commun i t y  g roups  were  found  to  have  some in f luence  
on  eye  hea l th  knowledge  and  on  the  inc idence  o f  t rachoma.  The  
s tudy  a lso  revea led  tha t  eye  hea l th  can  be  a  s ta r t ing  po i n t  f o r  
i nvo lv ing communi t ies  in  address ing  a  w ide  range o f  o ther  soc ia l  and  
hea l th  i ssues  (Hub ley  &  Gi lbe r t  2006 :281 ) .   
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Schoo ls  have  a  g rea te r  po ten t ia l  f o r  b l indness  p reven t ion  
p rogrammes ,  p rec ise ly  because  pup i ls  and  teache rs  a re  ve ry  much 
aware  o f  the  benef i t s  o f  good  v is ion  on  learn ing .  I t  wou ld  there fo re  
be  easy  fo r  schoo ls  to  adopt  any  behav iou r  tha t  wou ld  p reven t  
b l indness .  In  add i t ion ,  pup i l s  a lways  take  what  t hey  lea rned  a t  
schoo l  home (Hub ley  &  G i lbe r t  2006 :281 ) .  Th is  suggests  tha t  even  
though  the  hea l th  educa t ion  is  imp lemented  a t  schoo l ,  pa ren ts  and  
s ib l ings  w i th  a  ch i ld  in  t he  schoo l  a re  l i ke l y  t o  benef i t  f rom the  
hea l th  p romot ion  ac t i v i t y .  
 
Hea l th  fac i l i t ies  a re  a l so  ano the r  se t t ing  fo r  hea l th  educa t ion  
p rogrammes .  Peop le  v i s i t ing  the  hea l th  f ac i l i t ies  can  be  g iven  
in fo rmat ion  on  var ious  hea l th  top ics  a t  the  Out  Pa t ien t  Depa r tment  
(OPD)  wh i le  wa i t i ng  fo r  the  doc to r .  Peop le  who  v i s i t  t he  hea l th  
fac i l i t ies  on  a  month ly  bas is  to  co l lec t  med ica t ion  fo r  ch ron ic  
d iseases  can  a lso  be  g iven  in fo rmat ion  on  the i r  cond i t ion  and  
assoc ia ted  cond i t ions .  Fo r  i ns tance ,  peop le  a t tend ing  d iabe tes  c l i n i c  
w i th in  the  hosp i ta l ,  can  be  g iven  in fo rmat ion  on  hype r tens ion ,  
d iabe tes ,  d iabe t ic  re t inopa thy ,  g laucoma and ca ta rac ts .   
 
3.4 .1 .2  Heal th  serv ices  improvement  
 
I t  i s  impor tan t  tha t  hea l th  educa t ion  and  hea l th  se rv ices  
improvemen t  take  p lace  a longs ide  each  o ther .  Improvement  shou ld  
add ress  loca l l y  iden t i f ied  ba r r ie rs  to  up take  o f  se rv ices ,  wh ich  may 
inc lude  access ib i l i t y ,  a f f o rdab i l i t y ,  accep tab i l i t y  and  whethe r  the  
serv i ces  a re  e f fec t i ve  o r  no t  (Hub ley  &  G i lbe r t  2006 :282 ) .  Pe rsons 
wi th  DM may requ i re  d iabe t i c  re t inopa thy  sc reen ing,  
pho tocoagu la t ion ,  ca ta rac t  ope ra t ion ,  and  g laucoma sc reen ing  and  
t rea tment .  The re  i s  the re fo re  a  need  to  have  more  eye  hea l th  
pe rsonne l  an d  hea l th  fac i l i t ies  tha t  o f fe r  the  above  se rv i ces .  The  
i ssue  o f  sho r tage  o f  s ta f f  and  long queues  shou ld  be  add ressed  as  
th i s  can  be  a  ba r r ie r  i n  the  up take  o f  se rv i ces .  There  is  a  need  to  
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improve  the  sk i l l s  o f  more  eye  care  p ro fess iona ls  in  the  ea r l y  
de tec t ion  o f  DR,  g laucoma and  ca ta rac t .  
 
3.4 .2  Advocacy 
 
Advocacy  i s  an  ac t  o f  a rgu ing  on  beha l f  o f  a  pa r t i cu la r  i ssue ,  so  tha t  
i t  ge ts  the  a t ten t ion  i t  dese rves ,  o r  on  beha l f  o f  pa r t i cu la r  g roups  o f  
peop le  (usua l l y  the  vu lne rab le  o r  d isadvan taged ) ,  so  tha t  th e i r  
vo ices  a re  hea rd  and  the i r  in te res t  a re  taken  in to  account  (P rozesky  
2007 :57 ) .   
 
3 .4 .2 .1  Advocacy  for  the  prevent ion  o f  v isual  impa irment  and 
b l indness  
 
Peop le  w i th  DM are  a t  r i sk  o f  v i sua l  impa i rment  and  b l indness ,  and  
a re  the re fo re  vu lne rab le ;  and  th ose  who  a re  a l ready  v i sua l l y  
impa i red  due  to  DM a re  d isadvan taged .  The re fo re ,  there  i s  a  need 
fo r  advocacy  to  pe rsuade  those  in  au tho r i t y  o r  those  wi th  in f luence  
to  use  the i r  au tho r i t y  to  p romote  ac t ions  tha t  wou ld  he lp  to  p reven t  
d iabe tes - re la ted  v i sua l  impa i rment .  Acco rd ing  to  P rozesky 
(2007 :57 ) ,  the re  a re  seve ra l  reasons why advocacy  in  eye  hea l th  i s  
needed;  and  they  inc lude  the  fo l lowing:  
 
i .  Advocacy  i s  needed  to  ra i se  awareness  concern ing  the  pa t ien ts ’  
needs,  wh ich  may lead  to  improved eye  care  se rv i ces .  The  eye  
care  p rov ide rs  shou ld  ac t  as  advoca tes  in  th is  regard .  
i i .  Advocacy  can  ra ise  pub l ic  awareness  o f  eye  p rob lems  and  the i r  
impac t  on  qua l i t y  o f  l i f e  o f  the  a f fec ted  persons.  Fo r  examp le ,  
ve ry  few peop le  a re  aware  tha t  DM is  the  number  one  cause  o f  
b l indness  among adu l t s  o f  wo rk ing  age ;  and  tha t  b l indness  has  
ser ious  soc io -economic  impact  on  the  a f fec ted  ind iv idua ls ,  
the i r  f ami l ies  and  soc ie t y  i n  gene ra l .  I f  peop le  a re  aware  o f  
these  fac ts ,  they a re  l i ke l y  to  par t ic ipa te  in  the  eye  hea l th  
p romot ion  ac t i v i t ies  and  to  p ressu r ise  au tho r i t i es  to  a l loca te  
su f f i c ien t  resources  to  eye  ca re .  
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i i i .   Advocacy  can  he lp  o rgan isa t ions  rep resen t ing the  v isua l l y  
impa i red  to  ga in  access  to  necessa ry  resou rces  needed  fo r  the  
improvemen t  o f  eye  care  se rv i ces .  
i v .  Advocacy  can  be  used  to  in f luence  po l i c ies ,  wh ich  a f fec t  how 
resources  a re  a l loca ted .  Through  advocacy ,  po l i cy  makers  can  
be  in f luenced  to  a l loca te  resou rces  fo r  p reven t ion  o f  eye  
d iseases,  eye  hea l th  p romo t ion ,  and  eye  ca re  se rv ices .  
 
v .  Be fo re  advocacy can  be  in i t ia ted ,  the re  is  a  need  to  iden t i f y  
those  g roups  o f  peop le  who   a re  in  a  pos i t ion  to  make 
impor tan t  dec is ions  tha t  have  d i rec t  impac t  on  eye  ca re  
de l i ve ry  o r  those  who  jus t  have  an  in f luence  on  o thers  in  a  way 
tha t  w i l l  imp rove  the  de l i ve ry o f  eye  ca re .  
 
a )  The  key  ta rge t  groups for  advocacy  
 
The  key  ta rge t  g roups must  be  made  to  rea l i se  the  benef i t s  o f  what  
i s  be ing  advoca ted  so  tha t  i t  can  be  eas ie r  f o r  t hem to  have  
sus ta inab le  suppo r t  f o r  such  in i t ia t i ves .  In  the  case  o f  pe rsons  wi th  
DM,  the  ta rge t  g roups must  be  ab le  to  app rec ia te  the  benef i t s  o f  
p reven t ion  o f  t ype  2  DM;  the  benef i t s  o f  ear ly  de tec t ion  and  
t rea tment  o f  d iabe t i c  re t inopa thy  and  g laucoma;  and  the  benef i t s  o f  
ca ta rac t  opera t ion .   Thu las i ra j  (2007 :66 )  iden t i f ied  the  fo l lowing  
g roups as  key ta rge t  g roups fo r  advocacy :  
 
i .  Pol icy  makers  (Government )  
 
Po l icy  make rs  a re  in  a  pos i t ion  to  c rea te  and  imp lemen t  po l ic ies  and  
regu la t ions ,  and  shou ld   be  ta rge ted  by  those  advoca t ing  fo r  be t te r  
eye  ca re  de l i ve ry .  The  advocacy  messages  ta rge t ing  po l icy  make rs  
shou ld  focus  on  the  pos i t i ve  impac t  o f  the  in i t ia t i ve  on  the  peop le  
rece iv ing  the  messages .  I n  add i t ion ,  the  in i t ia t i ve  shou ld  re f lec t  we l l  
on  the  po l i cy  make rs  themse lves  (Thu las i ra j  2007 :66 ) .  In  the  case  o f  
d iabe tes - re la ted  v i sua l  impa i rment ,  po l i cy  makers  to  be  ta rge t ed  a re  
those  in  the  hea l th  depa r tmen t ,  labou r  depa r tment  as  they  a re  in  the  
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pos i t i on  to  improve  access  to  eye  care .  Fo r  examp le ,  they  can  
encou rage  peop le  to  ea t  hea l thy d ie t  and  to  engage  in  phys ica l  
ac t i v i t ies  to  reduce  the  r i sk  o f  ch ron ic  d iseases  o f  l i fes t y le ,  inc lud ing  
t ype  2  DM.   Th is  w i l l  in  tu rn  reduce  the  r isk  o f  d iabe t i c  re t inopa thy  
and  the  resu l t ing v i sua l  impa i rment .  They can  encou rage  d iabe t ic  
re t inopa thy  and  g laucoma sc reen ing  ( fo r  ea r l y  de tec t ion  o f  these  
cond i t ions ) ;  they can  a lso  encourage  those  wi th  s igh t - th rea ten ing  
re t inopa thy  and  ca ta rac t  to  go  fo r  pho tocoagu la t ion  and  ca ta rac t  
ope ra t ion ,  respect i ve ly ,  to  p reven t  b l indness .  
 
The  economic  cos ts  o f  DM a re  eno rmous .  In  the  US a lone ,  DM is  
respons ib le  fo r  116  b i l l ion  do l la rs  i n  med ica l  cos ts ,  as  we l l  as  58  
b i l l ion  in  reduced  p roduct i v i t y  f rom work - re la ted  absentee ism,  
reduced  p roduct i v i t y  a t  work  and  a t  home f rom chron ic  d isab i l i t y  and  
p rematu re  mor ta l i t y  (Amer ican  Diabe t i c  Assoc ia t ion   2008 :604 ) .  
D iabe tes  me l l i tus  a l so  imposes  in tang ib le  cos ts  in  soc ie t y  i n  te rms 
o f  reduced  qua l i t y  o f  l i f e  and  the  pa in  and  su f fe r ing  o f  peop le  w i th  
DM,  the i r  f ami l y  and  the i r  f r iends  (Amer ican  D iabe t i c  A ssoc ia t ion   
2008 :604 ) .  I t  has  been  shown  tha t  ea r l y  de tec t ion  and  t rea tment  o f  
d iabe t i c  eye  d iseases  p rov ides  a  subs tan t ia l  f ede ra l  budgeta ry  
sav ings  and  has  a lso  been  found  to  be  a  h igh ly  cos t -e f fec t i ve  
inves tmen t  f o r  t he  soc ie t y  (Jav i t t  &  A ie l lo  1996 :  166 ) .  The re fo re ,  
advocacy  can  focus  on  the  pos i t i ve  impact  tha t  these  se rv ices  w i l l  
have  on  the  hea l th  budge t ,  the  coun t ry ’ s  economy and  the  qua l i t y  o f  
l i f e  o f  the  pe rsons  wi th  DM.  
 
i i .  Communi ty  leaders  
 
Genera l l y ,  the  commun i t y  e lec ts  commun i t y  l eade rs  who  a re  peop le  
who  have  the  in te res t  o f  the  communi t y  and  the  communi t y  
app rec ia tes  the i r  l eade rsh ip .  These  ind iv idu a ls  shou ld  be  ta rge ted  
fo r  advocacy  fo r  eye  ca re  p rogrammes  as  they  have  s ign i f i can t  
i n f luence  on  the  communi t y .  Fo r  commun i t y -based  p rogrammes  such  
as  hea l th  educa t ion ,  eye  sc reen ings  e tc  to  be  success fu l ,  and  these  
leade rs  need  to  be  persuaded to  suppo r t  these  in i t ia t i ves .  
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Advocacy  ta rge t ing  communi t y  leade rs  needs to  focus  o f  the  
magn i tude  and  impact  o f  d iabe tes - re la ted  v i sua l  impa i rment ,  as  we l l  
as  on  the  r isk  fac to rs ,  t rea tment  op t ions ,  cos ts  and  benef i t s .  The  
leade rs  must  be  made  to  unders tand  tha t  DM is  the  number  one  
cause  o f  b l indness  among economica l l y  ac t i ve  adu l t s  in  many 
count r ies ,  and  tha t  in  South  A f r i ca  i t  i s  the  th i rd  common  cause  o f  
b l indness  a f te r  ca ta rac t  and  g laucoma;  wh ich  a re  a lso  more  common 
among persons  wi th  DM.  The  leade rs  must  be  in fo rmed  tha t  p rope r  
con t ro l  o f  BP  and  g lucose  leve l  can  reduce  the  inc idence  o f  DR and 
v i sua l  impa i rment .  They mus t  a lso  be  in fo rmed  tha t  ea r l y  de tec t ion  
( th rough  screen ing)  and  t rea tmen t  o f  DR ( th rough  pho tocoagu la t ion)  
can  reduce  the  inc idence  o f  low v i s ion  and  b l indness .  Once  the  
communi t y  l eade rs  unde rs tand  a l l  o f  the  above  benef i t s ,  they  can  
there fo re  suppo r t  the  p romot ion  o f  eye  care  in  the  commun i t y .  
 
i i i .  Heal th  profess ionals  
 
Seve ra l  hea l th  p ro fess iona ls ,  i nc lud ing  gene ra l  p rac t i t ione rs ,  
pha rmac is t s ,  nu rses ,  d ie t i c ians  e tc .  have  access  to  pe rsons  known 
to  have  d iabe tes .  Un fo r tuna te ly ,  there  is  some  anecdota l  ev idence  to  
sugges t  t ha t  some  o f  these  hea l th  p ro fess iona ls  a re  unaware  o f  DR 
and  o f  i t s  t rea tmen t  op t ions .  Hea l th  p ro fess iona ls  shou ld  the re fo re  
be  ta rge ted  fo r  advocacy ;  they  shou ld  be  in formed  abou t  the  
impor tan t  ro le  they  can  p lay  in  p reven t ing  d iabe tes - re la ted  v i sua l  
impa i rmen t .  Advocacy  can  a lso  be  d i rec ted  towards  med ica l  t ra in ing 
ins t i tu t ions  to  conv ince  them to  inc lude  d iagnos is  and  t rea tme nt  o f  
DR in  the i r  cu r r icu la ,  as  we l l  as  pa t ien t  counse l l i ng  and  remote  
d iagnost ic  techn iques.  Success fu l  advocacy  ta rge ted  to  hea l th  
p ro fess iona ls  can  resu l t  in  an  increase  in  the  number  o f  pa t ien ts  
seek ing  DR serv i ces ,  be t te r  re fe r ra l  to  t rea tment  and  fo l low-up ,  and  
a  reduct ion  in  the  number  o f  pa t ien ts  p resen t ing  w i th  s igh t -
th rea ten ing DR (Thu las i ra j   2007 :67) .  
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Optomet r is t s  and  oph tha lmo log is ts  shou ld  p r imar i l y  be  ta rge ted  fo r  
advocacy  to  improve  low v i s ion  and  rehab i l i ta t ion  se rv i ces .  Pa t ien ts  
w i th  low v i s ion  and  b l indness  o f ten  come in to  con tac t  w i th  these  
p ro fess iona ls ,  bu t  t hey  a re  no t  re fe r red  fo r  low v i s ion  and  
rehab i l i ta t ion  se rv i ces .  These  p ro fess iona ls  need  to  be  encou raged 
to  re fe r  low v i s ion  pa t ien ts  to  low v i s ion  spec ia l i s t s  and  b l ind  peop le  
to  rehab i l i ta t ion  cen t res .  Success fu l  advocacy  can  resu l t  in  
rehab i l i ta t ion  serv i ces  tha t  reach  more  peop le  w i th  low v i s ion  and  
b l indness .   
 
3.4 .2 .2  Advocacy for  the  r ights  o f  people  wi th  v isual  impairment  
and  bl indness  
 
The  above  d iscuss ion  focused  ma in ly  on  eye  hea l th  p romot ion  tha t  
wou ld  he lp  in  the  p reven t ion  o f  d iabe tes - re la ted  v i sua l  impa i rment .   
Howeve r ,  the re  a re  s i t ua t ions  where  ind iv idua ls  a re  a l ready  v i sua l l y  
impa i red  f rom d iabe tes .  The re  is  t he re fo re  a  need  fo r  advocacy  
p rogrammes  a imed  a t  add re ss ing the  p l i gh t  o f  t hese  ind iv idua ls .  
V isua l l y  impa i red  ind iv idua ls  face  s ign i f i can t  ba r r ie rs  to  fu l l  
pa r t i c ipa t ion  in  soc ie t y .  In  add i t ion ,  un less  such  bar r ie rs  a re  
ove rcome,  the  v i sua l l y  impa i red  ind iv idua ls  w i l l  be  exc luded f rom fu l l  
pa r t i c ipa t ion  in  s oc ie t y .    
 
Ba r r ie rs  tha t  v i sua l l y  impa i red  ind iv idua ls  face  inc lude  poo r  access  
to  in fo rmat ion ;  poo r  access  to  pub l i c  p rem ises ,  se rv ices  and  
env i ronment ;  h igh  leve ls  o f  unemp loymen t ,  among o thers .  These  
ba r r ie rs  make  these  pe rsons  fee l  power less  and  use les s  in  soc ie t y ,  
as  they  have  to  depend on  o the r  peop le  to  su rv i ve .   
 
Acco rd ing  to  Daye  (2005 ) ,  the  ba r r ie rs  expe r ienced  by  the  v i sua l l y  
impa i red  a re  cen t red  on  the  fo l l owing  two  themes:  (a )  the  d i rec t  and  
ind i rec t  resu l t  o f  seve re  v i sua l  impa i rment  ( i . e .  f ac to rs  a r is ing  f rom 
the  v is ion  impa i rment  i t se l f  and  access  issues) ,  and  (b )  i gno rance  
and  d isc r im ina t ion  on  the  pa r t  o f  the  soc ie t y .  
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a )  Bar r ie rs  exper ienced as  a  d i rec t  and  indi rec t  resul t  o f  
v isua l  impa irment  and  b l indness  
 
Bar r ie rs  re la ted  to  v i sua l  impa i r ment  and  b l indness  i t se l f  and  access  
i ssues  inc lude  the  fo l lowing:  
 
i .  Poor  access to  in format ion  
 
Mos t  o f  the  in fo rmat ion  rega rd ing  commun i t y  se rv i ces ,  hea l th  
serv i ces ,  emp loyment  oppo r tun i t ies ,  e t c . ,  i s  most l y  d issemina ted  v ia  
p r in t  med ia ,  such  as  newspaper  adve r t isements ,  bu l le t ins ,  b rochu res  
and  pos te rs  in  communi t y  cen t res ,  in  hosp i ta ls  and  governmen t  
o f f i ces .  Th is  imp l ies  tha t  the  v i sua l l y  impa i red  pe rsons  wou ld  no t  be  
ab le  to  access  the  in fo rma t ion  on  fo r  examp le ;  d iabe tes  and  d iabe t ic  
re t inopa thy ;  ava i lab i l i t y  o f  low v i s ion  and  rehab i l i ta t ion  se rv i ces ,  e tc ,  
as  they  cannot  read  p r in ted  mater ia l .  In  add i t ion ,  v i sua l l y  impa i red  
peop le  w i th  DM may need  to  read  the  labe ls  on  the i r  t ab le ts  and  to  
mon i to r  g lucose  leve l  by  themse lves ,  bu t  they  cannot  do  i t  beca use  
the  in fo rma t ion  i s  on l y  ava i lab le  in  p r in ted  fo rmat .  Lack  o f  
i ndependent  access  to  in fo rmat ion  c rea tes  an  unnecessa ry  
dependence  on  o thers ,  compromises  p r i vacy  and  d ign i t y ,  and  most  
impor tan t l y  pu ts  the  hea l th  o f  the  v i sua l l y  impa i red  pe rsons  in  
j eopa rdy  (B l ind  C i t i zens  Aust ra l i a  [s .a ] ) .  The re  is  the re fo re  a  need  to  
advoca te  fo r  the  in fo rmat ion  to  be  made  ava i lab le  in  a l te rna t i ve  
fo rmats  tha t  a re  access ib le  to  the  v i sua l l y  impa i red  pe rsons.   
 
Acco rd ing  to  the  Sou th  A f r ican  cons t i tu t ion ,  access  to  in fo rm at ion  i s  
a  r i gh t  tha t  shou ld  be  en joyed  by  a l l  Sou th  A f r i cans ,  inc lud ing  those  
wi th  v i sua l  impa i rment .  The re fo re ,  i t  i s  aga ins t  the  law to  deny them 
access  to  in fo rmat ion .  Peop le  advoca t ing  fo r  the  v i sua l l y  impa i red  
shou ld  be  made aware  o f  th is  f ac t .   
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i i .  Poor  access to  premises and serv ices  
 
Most  p rem ises ,  inc lud ing  communi t y  cen t res ,  government  o f f i ces ,  
hea l thca re  fac i l i t ies ,  wo rkp laces  e tc  a re  gene ra l l y  no t  access ib le  to  
pe rsons  wi th  v i sua l  impa i rmen t .  Pe rsons  respons ib le  fo r  these  
se t t ings  shou ld  be  in f o rmed  about  the  p l i gh t  and  the  r igh ts  o f  the  
v i sua l l y  impa i red  and  wha t  they  can  do  to  improve  the  s i tua t ion .  For  
example ,  these  se t t i ngs  can  be  made  access ib le  by  ins ta l la t ion  o f  
be t te r  l i gh t ing,  app rop r ia te  s ignage ,  and  the  use  o f  tac t i le  and  
aud i to ry  cues ,  espec ia l l y  as  haza rd  marke rs  and  way - f ind ing  dev ices  
(B l ind  C i t i zens  Aus t ra l ia  [s .a ] ) .  
 
Pe rsons  wi th  v i sua l  impa i rment  a l so  face  issues  re la ted  to  access  to  
jobs  and  va r ious  se rv i ces ,  i nc lud ing  hea l th  se rv i ces .  Persons  who 
become v isua l  impa i red  wh i le  in  emp loymen t  may f ind  i t  d i f f i cu l t  o r  
imposs ib le  to  con t inue  do ing  the i r  jobs .  Th is  may cause  them to  op t  
f o r  ea r l y  re t i rement ,  wh ich  may have  a  negat i ve  impac t  on  the i r  l i ves  
and  tha t  o f  the i r  f ami l ies .   Employe rs  shou ld  be  encou rage  th rough 
advocacy  to  in i t ia te  p rogrammes  to  re - t ra in  peop le  who  become 
v isua l l y  impa i red  du r ing  emp loyment ,  and /o r   p rov ide  low v i s ion  a ids  
to  those  who  can  benef i t  f rom them.  Somet imes the  ba r r ie rs  to  
access  to  serv i ces  exper ienced  by  the  v i sua l l y  impa i red  pe rsons  
emana te  f rom the  lack  o f  knowledge  on  how to  in te rac t  w i th  the  
v i sua l l y  impa i red  on  the  pa r t  o f  the  s ta f f .  The re  is  the re fo re  a  need 
to  advoca te  fo r  t he  in t roduc t ion  o f  bas ic  t ra in ing  fo r  the  s ta f f  
se rv i c ing persons wi th  v i sua l  impa i rment .   
 
b)  Bar r ie rs  re la ted to  ignor ance  and d iscr imina t ion  on  the  
par t  o f  the  socie ty .   
 
Mos t  s igh ted  persons  a re  ignoran t  o f  the  capab i l i t ies  o f  pe rsons  who 
a re  v i sua l l y  impa i red ;  they  be l ieve  tha t  v isua l l y  impa i red  pe rsons  a re  
unsa fe  o r  a re  no t  as  capab le  as  they  ac tua l l y  a re .  Persons  wi t h  
v i sua l  impa i rment  o r  any  o ther  d isab i l i t y  a re  rega rded  as  be ing 
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s tubbo rn  and  good  fo r  no th ing.  Consequen t l y ,  t hey  a re  no t  i nc luded  
in  fami l y  mat te rs ,  in  dec is ion -mak ing ,  communi t y  deve lopment  
p rogrammes  and  a re  even  den ied  access  to  bas ic  se rv i ces  such  a s  
educa t ion  and  soc ia l  l i f e .  I n  S ie r ra  Leone,  the  soc ie t y  be l ieves  tha t  
any  ach ievemen ts  by  v i sua l l y  impa i red  pe rsons  have  been  rea l ised  
th rough the  he lp  f rom ev i l ’ s  sp i r i t s .  The  soc ie t y   have  a  say ing  tha t  
says ,  “A  b l ind  pe rson  can  on ly  succeed  i f  those  w ho  a re  s igh ted  
agree ”  (Sesay [ s .a ] :  3 ) .  The re  is  the re fo re  a  need fo r  campa igns  to  
educate  the  soc ie t y  tha t  v i sua l l y  impa i red  pe rsons  a re  human  be ings  
who  a lso  have  capab i l i t ies  tha t  can  benef i t  the  commun i t y  and  
soc ie t y  a t  l a rge .   
 
In  South  A f r ica ,  the  ma jo r i t y  o f  pe rsons  wi th  d i sab i l i t y ,  inc lud ing  the  
v i sua l l y  impa i red  have  been  exc luded  f rom the  ma ins t ream o f  soc ie t y  
and  have  thus  been  den ied  access  to  bas ic  soc ia l ,  po l i t i ca l  and  
economic  r i gh ts .  Th is  has  been  due  to  a  range  o f  f ac to rs  such  as  the  
po l i t i ca l  and  inequa l i t ies  o f  the  apa r the id  sys tem,  d i sc r im ina to ry  
leg is la t i ve  f ramework  tha t  sanc t ioned  and  re in fo rced  exc lus iona ry 
ba r r ie rs ;  and  the  a t t i t udes  and  be l ie f s  o f  soc ie t y  tha t  v i sua l l y  
impa i red  pe rsons a re  dependen t  and  in  need  o f  ca re  (Sou th  A f r i ca  
1997 ) .  
 
A f te r  the  end  o f  Apa r the id  in  1994 ,  the  Repub l i c  o f  Sou th  A f r ica  
adop ted  a  new cons t i tu t ion ,  new Acts ,  po l i c ies  and  p rogrammes 
a imed  a t  empower ing  h is to r i ca l l y  d i sadvantaged  ind iv idua ls ,  
i nc lud ing  b l ind  peop le .   The  cons t i tu t ion  o f  Sou th  A f r i ca ,  A c t  108  o f  
1996  exp l ic i t l y  p roh ib i ts  un fa i r  d isc r im ina t ion  by  the  s ta te  o r  any 
pe rson  d i rec t l y  o r  ind i rec t l y  based on  d isab i l i t y ,  among o the r  
g rounds.  The  law fu r the r  s ta tes  tha t  a l l  Sou th  A f r i cans  a re  equa l  
be fo re  the  law and  tha t  equa l i t y  inc ludes  fu l l  an d  equa l  en joymen t  o f  
a l l  r i gh ts  and  f reedoms.  
 
Desp i te  the  ex is tence  o f  good  laws  and  po l ic ies  in  Sou th  A f r ica ,  the  
ma jo r i t y  o f  pe rsons  wi th  v i sua l  impa i rment  s t i l l  do  no t  rece ive  bas ic  
rehab i l i ta t ion  se rv i ces  and  a re  no t  enab led  to  pa r t ic ipa te  equa l l y  in  
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educat ion ,  t ra in ing ,  emp loymen t ,  rec rea t ion  o r  o ther  ac t i v i t ies  in  
the i r  commun i t y  o r  in  w ide r  soc ie ty .  Th is  imp l ies  tha t  pe rsons  wi th  
v i sua l  impa i rment  do  no t  f u l l y  en joy  the i r  r i gh ts  as  ensh r ined  in  the  
cons t i tu t ion .  Th is  i s  because  some new laws  and  ame ndments  
con ta in  sec t ions  tha t  d i rec t l y  o r  ind i rec t l y  lead  to  d isc r im ina t ion  
aga ins t  peop le  w i th  d isab i l i t ies .  Consequen t l y ,  la rge  sec t ions  o f  the  
leg is la t i ve  f ramework  in  South  A f r i ca  do  no t  mee t  in te rna t iona l  
human  r igh ts  s tanda rds  and  p r inc ip les  w i th  reg a rd  to  the  r igh ts  o f  
peop le  w i th  d isab i l i t ies  (Sou th  A f r i ca  1997 ) .  The re  i s  the re fo re  a  
need  to  in tens i f y  t he  advocacy  p rogrammes  tha t  wou ld  ensu re  tha t  
the  ba r r ie rs  expe r ienced  by  the  v isua l l y  impa i red  a re  addressed .  
 
3.4 .2 .3  Addressing  the  exc lus ion  of  p ersons  wi th  v isua l  
impa irment  and b l indness  through advocacy  
 
To  add ress  the  exc lus ion  o f  pe rsons  wi th  v i sua l  impa i rmen t  and  
b l indness  e f fec t i ve ly ,  the re  i s  a  need  fo r  the  government  to  enact  a  
law on  d isab i l i t y  r i gh ts ,  wh ich  recogn ises  the  cha l lenges  tha t  t he  
v i sua l l y  impa i red  and  o the r  peop le  w i th  d i sab i l i t ies  face  in  the i r  
communi t ies .  The  po l i cy  make rs  shou ld  recogn ise  tha t  t he  p roposed 
b i l l  on  d isab i l i t y  wou ld  no t  on ly  benef i t  the  v i sua l ly  impa i red  and  
d isab led  pe rsons bu t  the i r  ch i ld ren  and  o the r  f ami l y  members .  In  
add i t ion ,  i t  w i l l  reduce  the i r  dependence  on  fami l y  members  and  the  
communi t y .   
 
Ano the r  way to  ensu re  soc ia l  i nc lus ion  o f  persons  wi th  v i sua l  
impa i rmen t  and  o ther  d i sab i l i t ies  is  to  suppo r t  the  communi t y -based 
rehab i l i ta t ion  (CBR)  s t ra tegy  tha t  was  in i t ia ted  about  th ree  decades 
ago .  The  CBR s t ra tegy  is  a  s t ra tegy  w i th in  gene ra l  commun i t y  
deve lopment  f o r  the  rehab i l i ta t ion ,  equa l isa t ion  o f  oppo r tun i t i es  and  
soc ia l  inc lus ion  o f  peop le  w i th  d isab i l i t ies .  The  s t ra tegy  p romotes  
co l labo ra t ion  amon g commun i t y  l eade rs ,  peop le  w i th  d i sab i l i t ies ,  
the i r  f ami l i es  and  o the r  conce rned  c i t i zens  to  p rov ide  equa l  
oppo r tun i t ies  fo r  peop le  w i th  d isab i l i t i es  in  the  commun i t ies .  The  
ma jo r  ob jec t i ves  o f  CBR a re  to  p romote  the  r igh ts  and  pa r t ic ipa t ion  
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of  peop le  w i t h  d isab i l i t ies  and  to  s t rengthen  the  ro le  o f  the i r  
o rgan iza t ions  in  coun t r ies  a round  the  wor ld  (W HO 2004 b ) .  
 
The re  is  a  need  fo r  advocacy  to   
 
a )  Empower  pe rsons wi th  v i sua l  impa i rment  and  the i r  f ami l ies  to  
know the i r  r i gh ts ,  to  have  oppo r tun i t ies  and  too l s  to  express  the i r  
c la ims  and  be  ab le  to  take  ac t ion  aga ins t  those  who  v io la te  the i r  
r i gh ts .   
 
b )  Ensu re  tha t  c iv i l  soc ie t y  o rgan iza t ions  f i gh t ing  fo r  the  r igh ts  o f  
pe rsons  wi th  v isua l  impa i rment  have  f inanc ia l  and  manager ia l  
capac i t y  t o  ca r ry  ou t  the i r  op e ra t ions ;  they  mus t  have  a  c lear  v i s ion  
abou t  the i r  ro le ,  the i r  ob jec t i ves  and  the i r  s t ra teg ies  to  ach ieve  
these  ob jec t i ves  and  they  mus t  have  good  commun ica t ion  sk i l l s  to  
i n f luence  po l icy  make rs .  
 
c )  Ensu re  tha t  gove rnment  o f f i c ia ls  and  eye  ca re  p ro fess io na ls  
unde rs tand  and  accep t  the i r  respons ib i l i t ies  towards  pe rsons  wi th  
v i sua l  impa i rmen t .  
 
 3 .5  CONCLUSION  
 
Th is  chap te r  ou t l i ned  the  r isk  fac to rs  fo r  v i sua l  impa i rmen t  and  
b l indness  as  we l l  as  the  poss ib le  leve ls  o f  in te rven t ions  to  p reven t  
v i sua l  impa i rm ent  and  b l indness .  The  concept  o f  hea l th  p romot ion  
and  some o f  i t s  components ,  wh ich  inc lude  hea l th  educa t ion ,  
advocacy  fo r  p reven t ion  o f  b l indness ,  advocacy  fo r  the  r igh ts  o f  
peop le  w i th  v i sua l  impa i rment  and  b l indness ,  and  advocacy  to  
add ress  the  exc lus i on  o f  pe rsons  wi th  v i sua l  impa i rmen t  and  
b l indness  were  a lso  ou t l ined .    
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CHAPTER 4  
 
RESE ARCH METHODS 
 
4 .1  INTRODUCTION 
 
The  p reced ing  chap te r  ou t l ined  the  r i sk  fac to rs  fo r  DM.  The  r isk  
fac to rs  fo r  d iabe t i c  re t inopa thy ,  the  na tu ra l  h i s to ry  o f  d iabe t ic  
re t inopa thy  (DR) ,  t he  r i sk  fac to rs  fo r  v i sua l  impa i rmen t  and  
b l indness  as  we l l  as  the  poss ib le  leve ls  o f  in te rven t ions  to  p reven t  
v i sua l  impa i rment  and  b l indness  were  d iscussed  in  tha t  chap te r .  The  
concep t  o f  hea l th  p romo t ion  and  some o f  i t s  componen ts  we re  a lso  
d iscussed  in  tha t  chap te r .  The hea l th  p romo t ion  components  
inc lude d   hea l th  educa t ion ,  advocacy  fo r  the  p reven t ion  o f  b l indness ,  
advocacy  fo r  the  r igh ts  o f  peop le  w i th  v i sua l  impa i rmen t  and  
b l indness ,  and  advocacy  to  address  the  exc lus ion  o f  pe rsons  wi th  
v i sua l  impa i rmen t  and  b l i ndness  f rom fu l l  pa r t i c ipa t ion  in  soc ie t y .  
 
In  t h i s  chap te r ,  the  resea rch  se t t ing  fo r  the  s tudy ,  the  research  
des ign  and  the  resea rch  me thods  used  in  th i s  s tudy  a re  d iscussed .  
Unde r  the  resea rch  me thods ,  the  s tudy  popu la t ion ,  sa mp l ing me thod  
and  p rocedu re ,  e l i g ib i l i t y  c r i te r ia  f o r  pa r t ic ipa t ing  in  the  s tudy  a re  
p resen ted .  In  add i t ion ,  the  aspects  o f  da ta  co l lec t ion ,  wh ich  inc ludes  
the  deve lopment  and  s t ruc tu re  o f  the  da ta  co l lec t ion  ins t ruments ,  the  
ra t iona le  fo r  the  se lec ted  ins t ruments  and  the  da ta  c o l lec t ion  
p rocess  a re  p resen ted .  The  re l iab i l i t y  o f  t he  ins t ruments  as  we l l  as  
the  va l id i t y  o f  the  s tudy ,  da ta  ana lys is  and  e th i ca l  cons ide ra t ions  
a re  a l so  p resen ted  in  th is  chap te r .  
 
The  a im  o f  th i s  s tudy  was to  de te rm ine  the    p rev a lence  and  causes  
o f  v i sua l  impa i rment  and  b l indness  among B lack  South  A f r i can  
d iabe t i c  adu l ts  who a re  40  years  and  o lde r  in  Mopan i  D is t r ic t ,  
L impopo  p rov ince .  The  research  des ign  and  method  fac i l i ta ted  the  
ach ievemen t  o f  the  resea rch  ob jec t ives ,  wh ich  were  to :  
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i .  De te rm ine  the  p reva lence  o f  v i sua l  impa i rment  o r  b l indness  
among the  B lack  Sou th  A f r icans  w i th  DM who  a re  40  years  
and  o lde r  in  Mopan i  D is t r ic t ,  L impopo  P rov ince .  
 
i i .  De te rm ine  the  causes  o f  v isua l  impa i rment  o r  b l indness  
among the  B lack  Sou th  A f r ican s  w i th  DM who  a re  40  years  
and  o lde r  in  Mopan i  D is t r ic t ,  L impopo  P rov ince .  
 
i i i .  Desc r ibe  the  r isk  fac to rs  wh ich  a re  assoc ia ted  w i th  v isua l  
impa i rmen t  o r  b l indness  among the  B lack  South  A f r ican s   
w i th  DM who a re  40  yea rs  and  o lde r  in  Mopan i  D is t r ic t ,  
L impopo Pro v ince .  
 
4.2  RESE ARCH SETTING  
 
A resea rch  se t t ing  i s  de f ined  as  a  loca t ion  fo r  conduc t ing  a  resea rch  
(Bu rns  and  Grove  2003 :497 ) .  Th is  de f in i t ion  agrees  wi th  tha t  by  Po l i t  
and  Beck  (2004 :28 ) ,  wh ich  s ta tes  tha t  a  resea rch  se t t ing  i s  a  p lace  
tha t  i s  used  fo r  d a ta  co l lec t ion .  
 
Th is  s tudy  was  conducted  in  seven  s i tes ,  wh ich  inc lude  two 
hosp i ta ls ,  f our  c l in ics  and  one  Hea l th  cen t re  in  Mopan i  D is t r ic t  i n  the  
L impopo  Prov ince .  Th is  p rov ince  was  se lec ted  because  i t  i s  one  o f  
the  poo res t  in  South  A f r ica ,  w i th  the  ma jo r i t y  o f  t he  popu la t ion  l i v ing 
the  ru ra l  a reas .  I t  was  the re  expec ted  tha t  t he  p reva lence  o f  v i sua l  
impa i rmen t  and  b l i ndness  among the  pe rsons  wi th  d iabe tes  w i l l  be  
h igh  due  to  ch ron ic  lack  o f  eye  ca re  serv i ces .  L impopo  Prov ince  is  
home to  app rox imate ly  5 .2  m i l l ion  peop le .  Th is  is  10 .6% o f  the  
na t iona l  popu la t ion  (L impopo  DHSD 2011 ) .  The  p rov ince  sha res  
bo rde rs  w i th  the  Repub l ics  o f  Mozamb ique  in  the  eas t ,  Z imbabwe  in  
the  no r th  and  Botswana  in  the  wes t .  The  P rov ince  a lso  sha res  
bo rde rs  w i th  the  P rov inces  o f  Gauteng,  Mpuma langa  and  the  Nor th  
W est .  I t  i s  cons ide red  a  poo r  Prov ince  wi th  80% o f  i t s  peop le  l i v ing 
in  ru ra l  a reas .  L impopo  P rov ince  has  f i ve  hea l th  d is t r ic ts ,  wh ich  a re  
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Capr i co rn ,  Mopan i ,  Sekhukhune,  Vhembe ,  and  W aterbe rg.   Mopan i  
d is t r i c t  has  a  popu la t ion  o f  app rox imate ly  1  m i l l ion .  The  d is t r ic t  has  
seven  d is t r ic t  hosp i ta ls  and  85  f i xed  c l in i cs  (L impopo DHSD 2011 ) .  
 
Fo r  conven ience ,  Mopan i  Hea l th  D is t r i c t  was  se lec ted  fo r  th is  s tudy.  
The  seven  Pub l i c  Hea l th  Fac i l i t i es  fo r  th i s  s tudy   we re  se lec ted  f rom  
two  loca l  mun ic ipa l i t ies ,  name ly  Grea te r  Tzaneen  and  Grea te r  
Le taba  Loca l  Mun ic ipa l i t ies .  The  th ree  c l in ics  (Dan,  Ca r lo ta  and  
Tzaneen) ,  Nkowankowa  hea l th  Cent re  and  Le taba  hosp i ta l  a re  
loca ted  in  the  Grea te r  Tzaneen Loca l  Mun ic ipa l i t y .  Th is  mun ic ipa l i t y   
i s  s i t ua ted  in  the  eas te rn  quad ran t  o f  t he  L impopo  P rov ince  and  
sha res  bo rde rs  w i th  Po lokwane  to  the  west ,  Grea te r  Le taba  to  the  
no r th ,  Ba -Pha labo rwa  and  Maru leng  to  the  eas t ,  and  Lepe l le -Nkumpi  
to  the  sou th ,  bo rde r  the  Grea te r  Tzaneen  Mun ic ipa l i t y  and  Giy an i  
bo rde r .  Th is  Mun ic ipa l i t y  compr i ses  a  land  a rea  o f  app rox imate ly  
3240  km² ,  and  extends  f rom  Haener t sbu rg  in  the  west ,  to  Rubberva le  
in  the  eas t  (85km) ,  and  jus t  sou th  o f  Mod jad j isk loo f  i n  the  no r th ,  to  
T r i cha rd tsda l  in  the  sou th  (47km).  The  Grea te r  Tza neen  Mun ic ipa l i t y  
a rea  encompasses  the  p roc la imed  towns  o f  Tzaneen,  Nkowankowa,  
Lenyenye ,  Le ts i te le  and  Haener tsbu rg.  A lmos t  80% o f  househo lds  in  
th i s  Mun ic ipa l i t y  res ide  in  ru ra l  v i l lages  (Mopan i  D is t r ic t  Mun ic ipa l i t y  
2009 ) .  
 
Ga -Kgapane  c l in ic  and  Ga -Kgapane  Hosp i ta l  a re  loca ted  in  the  
Grea te r  Le taba  Loca l  Mun ic ipa l i t y .  Th is  is  the  sma l les t  loca l  
mun ic ipa l i t y  in  the  d is t r ic t  in  te rms  o f  land  a rea  and  is  s i tua ted  in  
the  west  o f  the  Mopan i  D is t r ic t .  The  Mun ic ipa l i t y  i nco rpora tes  the  
p roc la imed  towns  o f  Mod ja d j i sk loo f ,  Ga -Kgapane  and  
Senwamokgope,  wh ich  a re  s i tua ted  in  the  Sou th .  Resou rces  a re  
re la t i ve ly  sca rce  th roughout  the  mun ic ipa l i t y .  The  mun ic ipa l i t y  i s ,  
howeve r ,  s i tua ted  in  c lose  p rox im i ty  o f  o the r  na tu ra l  resou rces  a t  i t s  
bo rde r  w i th  Grea te r  Tzaneen.  T he  Tzaneen and  Heaner t sbu rg  a reas  
a t t rac t  t ou r i s t s  due  to  the i r  na tu ra l  beau ty ,  dams,  wa te r fa l l s  and  
na tu re  rese rves  (Mopan i  D is t r i c t  Mun ic ipa l i t y  2009 ) .  
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(h t t p : / /www. l impopo -d lgh .gov.za /maps.p hp )  
 
F igure  4 .1 :  A map of  L impopo Province  show ing Mopani  d is t r ic t  
w i th  the  other  four  d is t r ic ts .  
 
4.3  RESE ARCH DESIGN 
 
Kumar  (2005:84)  de f ines  a  research  des ign  as  “a  p rocedu ra l  p lan  
tha t  i s  adopted  by  the  resea rcher  to  answer  resea rch  ques t ions  
va l id l y ,  ob jec t i ve ly  and  economica l l y ” .  Mouton  (2001:55)  re fe rs  to  a  
research  des ign  as  a  p lan  o r  a  b luep r in t  o f  how the  resea rche r  
i n tends  to  conduc t  the  resea rch .  The  focus  o f  a  resea rch  des ign  i s  
on  the  f ina l  p roduct ;  i t  g i ves  an  idea  o f  the  k ind  o f  s tudy  tha t  i s  
p lanned ,  the  k ind  o f  resu l ts  tha t  i s  t o  be  ach ieved ,  and  the  k ind  o f  
ev idence  tha t  i s  requ i red  to  answer  the  ques t ions  adequa te  (Mouton  
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2001 :  55 ) .   The  above  au thors  agree  tha t  a  resea rch  des ign  i s  a  p lan  
tha t  i s  needed  by  resea rche rs  to  conduct  a  s tudy  tha t  a t  the  end  wi l l  
g i ve  answers  to  resea rch  ques t ions .  
 
C resswe l l  (2009 :6 )  s ta tes  tha t  t he  se lec t ion  o f  a  resea rch  des ign  i s  
of ten  based on  the  researche r ’s  pa rad igmat i c  s tandpo in t .  In  o the r  
words ,  the  t ypes  o f  be l ie f s  tha t  the  researche r  ho lds  o f ten  le ad  them 
to  se lec t  a  pa r t icu la r  resea rch  des ign .  The  pa rad igmat ic  s tandpo in t  
i s  usua l l y  shaped by  the  d isc ip l ine  a rea  o f  the  researcher  as  we l l  as  
the i r  pas t  research  expe r iences .  I f  t he  resea rche r  is  a  s tudent ,  t he  
be l ie f s  o f  t he  adv isers  a l so  have  an  in f l uence  on  the  se lec t ion  o f  the  
research  des ign  (Creswe l l  2009 :6 ) .  Bo th  the  d isc ip l ine  a rea  and  the  
researche r ’s  p rev ious  resea rch  expe r ience  in f luenced  the  se lec t ion  
of  the  resea rch  des ign  adop ted  in  th is  s tudy .  
 
4.3 .1  Research parad igm  
 
The  pos i t i v i s t  app roach  was  fo l lowed  in  th is  s tudy .  Acco rd ing  to  
Creswe l l  (2009 :7 ) ,  pos i t i v i s t s  be l ieve  tha t  a l l  even ts  a re  de te rm ined  
by  p rev ious ly  ex is t ing causes  (de te rm in is t i c  ph i losophy)  and  tha t  
i deas  fo r  i ns tance ,   can  be  reduced in to  sma l l ,  d i sc re te  se t  o f  i deas ,  
such  as  hypo thes is  and  resea rch  quest ions  ( reduc t ion is t ic  
ph i losophy) .  Pos i t i v i s t s  a lso  be l ieve  tha t  human  behav iou ra l  
research  shou ld  be  l im i ted  to  what  the  resea rche r  can  obse rve  and  
measure  ob jec t i ve ly ,  tha t  i s ,  the  resea rch  must  be  f ree  o f  in te res ts ,  
f ee l ings ,  va lues ,  and  op in ions  o f  the  researche r .  In  o the r  wo rds ,  
pos i t i v i s t s  be l ieve  tha t  rea l i t y  i s  f i xed  and  knowledge  can  be  
p roduced  ob jec t ive ly  th rough  r igo rous  me thodo log ies .  Resea rch  
car r ied  ou t  by  pos i t i v i s t s  i s  re fe r red  to  as  quant i ta t i ve  resea rch  
(W elman   2005 :6 ) .   
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4.3 .1 .1  Quant i ta t ive  research design  
 
The resea rcher  used  a  quan t i ta t i ve  resea rch  des ign  in  th i s  s tudy .   
Quant i ta t i ve  des ign  i s  gene ra l l y  used  in  s tud ies  tha t  seek  to  answer  
quest ions  abou t  re la t ionsh ips  among measu red  var iab les  w i th  th e  
pu rpose  o f  exp la in ing,  p red ic t ing ,  and  con t ro l l ing  phenomenon.  
Quant i ta t i ve  resea rche rs  usua l l y  beg in  w i th  resea rch  ques t ions  
and /o r  spec i f i c  hypo thes is  to  be  tes ted .  They iden t i f y  va r iab les  they  
need  to  s tudy  and  then  use  s tanda rd ised  methods  to  co l lec t  some 
fo rm  o f  numer ica l  da ta ,  and  use  s ta t is t i ca l  p rocedu res  to  ana lyse  
and  d raw conc lus ions  f rom the  da ta  (Leedy &  Ormrod  2005:94 ) .  
Bowl ing (2002:258 )  adds the  fac t  tha t  a  quan t i ta t i ve  s t udy  is  
cha rac te r i sed  by  re la t i ve ly  l a rge r  samp le ,  s ta t i s t i ca l  ana lys is  as  we l l  
as  h igh ly  s t ruc tu red  measu r ing ins t rumen ts ,  wh ich  enab le  the  
researche r  to  co l lec t  unambiguous and  easy  to  coun t  responses.   
 
In  v iew o f  the  above  desc r ip t ion  o f  quan t i ta t i ve  resea rch  des ign ,  the  
researche r  f e l t  tha t  quan t i ta t i ve  des ign  was  most  app rop r ia te  fo r  th is  
s tudy .  The  resea rcher  chose  a  quan t i ta t i ve  des ign  because  th is  
s tudy  requ i res  a  re la t i ve ly  l a rge r  samp le  and  s ta t is t i ca l  ana lys i s  to  
answer  the  resea rch  quest ions  p rope r l y .  In  add i t ion ,  the  fac t  t ha t  the  
method  o f  da ta  co l lec t ion  i s  r e la t ive ly  cheape r  made  i t  an  app roach  
o f  cho ice .  In  sp i te  o f  the  above  advantages,  the  quan t i ta t i ve  des ign  
has  some d isad van tages .  Acco rd ing  to  Leedy &  Ormrod  (2005 :97 )  
the  weakness  o f  a  quant i ta t i ve  app roach  is  tha t  i t  i s  no t  conducted  
in  t he  na tu ra l  se t t ing ,  w i th  the  resu l t  tha t  the  f ind ings  ob ta ined  may 
no t  be  gene ra l i sed  to  a  se t t i ng tha t  i s  more  na tu ra l is t i c .   
 
The  researche r  used  techn ica l  ins t ruments ,  inc lud ing  the  v i sua l  
acu i t y  char t ,  au to  re f rac to r ,  p inho le ,  and  an  oph tha lmoscope  on  each  
pa r t i c ipan t  to  de te rm ine  the  p resence  o r  absence  o f  v i sua l  
impa i rmen t .   A  tape  measu re  and  a  we igh t  sca le  we re  used  to  take  
an th ropomet r ic  measurements .  In  add i t ion ,  t he  researche r  used  
s t ruc tu red  in te rv iews  where in  the  pa r t i c ipan ts  we re  asked  the  same 
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quest ions  w i t h  p rede te rmined  responses .  The  in te rv iewer  pu t  a  c ross  
on  the  number  co r respond ing  to  the  par t i c ipan t ’ s  response  in  the  
record  fo rm (Kumar  2005:126 ) .   
 
4 .3 .1 .2  The s tudy design  
 
Acco rd ing  to  Kumar  (2005:93 ) ,  s tudy  des igns  may be  c lass i f ied  
based on  th ree  d i f f e ren t  perspect i ves :  
 
i .  The  re fe rence  per iod  o f  the  s tudy   
i i .  The  na tu re  o f  the  inves t iga t ion  
i i i .  The  number  o f  con tac t  w i th  the  s tudy  popu la t ion  
 
The  re fe rence  pe r iod  o f  the  s tudy  re fe rs  to  a  pe r iod  in  wh ich  a  
phenomenon  o r  a  p rob lem i s  exp lo red .  Based  on  the  re fe rence  
pe r iod ,  s tudy  des igns  can  be  c lass i f ied  in to  re t rospect i ve ,  
p rospec t i ve  and  re t rospec t i ve -p rospec t i ve .  Based  on  the  na tu re  o f  
i nves t iga t ion ,  s tudy  des igns  can  be  c lass i f ied  as  expe r imenta l ,  non -
expe r imen ta l  and  semi -expe r imenta l .  Based  on  the  numbe r  o f  
con tac ts  w i th  the  s tudy  popu la t ion ,  s tudy  des igns  can  be  c lass i f ied  
in to  c ross -sec t iona l ,  be fo re -and -a f te r  s tud ies  and  long i tud ina l  
s tud ies  
 
Th is  was  a  desc r ip t i ve ,  non -expe r imenta l  and  a  c ross -sec t iona l  
s tudy  in  wh ich  B lack  South  A f r i can s  w i th  DM who  a re   40  yea rs  and  
o lde r  i n  Mopan i  d is t r i c t  were  exam ined  fo r  v isua l  impa i rmen t  and  
b l indness .  
 
The  pu rpose  o f  desc r ip t i ve  s tud ies  i s  to  obse rve ,  desc r ibe ,  and  
document  aspects  o f  t he  s i tua t ion  as  i t  na tu ra l l y  occu rs  and  
somet imes  to  se rve  as  a  s ta r t ing  po in t  f o r  hypo thes is  gene ra t ion  a nd  
theory  deve lopment  (Po l i t  &  Beck  2004 :192 ) .   
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Th is  s tudy  was  non -expe r imen ta l  s ince  the  resea rche r  used  una ided  
and  una ided  v i sua l  acu i t y  o f  the  pa r t ic ipan ts  to  de te rmine  the  
p resence  o r  absence  o f  v isua l  impa i rment  and  b l indness .  In  add i t ion ,  
the  researche r  d id  au to - re f rac t ion  and  oph tha lmoscope  exam ina t ion  
to  es tab l i sh  the  p robab le  cause  o f  v i sua l  impa i rment  o r  b l indness .  
The  resea rche r  d id  no t  man ipu la te  any  o f  the  s tudy  va r iab les  du r ing  
the  en t i re  s tudy .  In  non -expe r imenta l  s tud ies ,  t he  researcher  
obse rves  a  phenomenon  o r  the  ou tcome and  then  t r i es  to  es tab l i sh  
the  cause  o f  the  change in  the  dependent  va r iab le  (kumar  
2005 :100 ) .   
 
Th is  was  a  c ross -sec t iona l  s tudy  as  the  researcher  met  t he  
pa r t i c ipan ts  on ly  once  fo r  the  pu rpose  o f  the  s tudy .   Cross -sec t iona l  
s tud ies  fa l l  unde r  the  c lass i f i ca t ion  based on  the  number  o f  con ta c ts  
w i th  the  s tudy  popu la t ion .  They he lp  to  ob ta in  an  ove ra l l  p ic tu re  o f  
the  phenomenon  as  i t  s tands  a t  the  t ime  o f  s tudy .  Cross -sec t iona l  
s tud ies  a re  re la t ive ly  easy  and  cheap  to  ca r ry  ou t  as  they  invo lve  
on ly  one  con tac t  w i th  the  s tudy  popu la t ion .  The  ma in  d i sadvantage  
i s  tha t  these  s tud ies  cannot  measure  change ,  un less  i f  a t  l eas t  two  
c ross -sec t iona l  s tud ies  a re  done  on  the  same s tudy  popu la t ion  a t  
two  po in ts  in  t ime (Kumar  2005:  93 -94 ) .  
 
Che r ry  (2012 )  adds  tha t  c ross -sec t iona l  s tud ies  u t i l i se  d i f f e ren t  
g roups  o f  peop le  who  d i f f e r  in  ce r ta in  va r iab les ,  bu t  share  o the r  
cha rac te r i s t ics  such  as  soc ioeconomic  s ta tus ,  educa t iona l  
background,  and  e thn ic i t y .  Th ese  s tud ies  a re  obse rva t iona l  and  
desc r ip t i ve  in  na tu re  and  a re  o f ten  used  to  look  a t  the  p reva lence  o f  
a  cond i t ion  in  a  g i ven  popu la t ion .  The  researche r  reco rds  the  
in fo rmat ion  tha t  i s  p resen t  in  a  popu la t ion ,  bu t  does  do  no t  
man ipu la te  va r iab les .   
 
4.4  RESE ARCH METHOD 
 
Research  method  re fe rs  to  p rac t ices  and  techn iques  used  to  co l lec t ,  
ana lyse  and  p rocess  da ta  (Bowl ing  2002:143) .  Bu rns  &  Grove  
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(2001 :223 )  desc r ibe  the  resea rch  method  as  the  en t i re  p lan  o f  the  
s tudy ,  wh ich  inc ludes  a l l  the  s teps  o f  the  rese arch  p rocess  f rom 
p rob lem iden t i f i ca t ion  to  the  ac tua l  da ta  co l lec t ion .  
 
4 .4 .1  S tudy popula t ion  
 
The  s tudy  popu la t ion  in  th is  s tudy  cons is ted  o f  B lack  Sou th  A f r i can  
d iabe t i c  adu l t s  o f  bo th  sexes ,  who  were  40  yea rs  and  o lder  in  
Mopan i  D is t r ic t  o f  the  L impop o P rov ince .  Burns  &  Grove  (2003:233 )  
de f ine  a  s tudy  popu la t ion  o r  ta rge t  popu la t ion  as  the  to ta l  co l l ec t ion  
o f  a l l  un i ts  o f  ana lys is  tha t  me t  the  sampl ing  c r i te r ia .   Concu r r ing  
w i th  th i s ,  Po l i t  &  Beck  (2004:289 )  de f ine  a  s tudy  popu la t ion  as  the  
en t i re  aggrega t ion  o f  cases  in  wh ich  the  resea rche r  is  in te res ted .   
 
4 .4 .1 .1  Accessible  popula t ion  
 
The  access ib le  popu la t ion  fo r  th is  s tudy  cons is ted  o f  B lack  South  
A f r i can  adu l ts  o f  bo th  sexes ,  who  were  40  yea rs  and  o lde r  and  who 
rece ived  DM serv i ces  (b lood  g lucose  tes t  and  d iabe tes  t rea tmen t )  in  
the  Pub l ic  Hea l th  Fac i l i t ies  in  Mopan i  D is t r ic t  o f  the  L impopo  
P rov ince .   An  access ib le  popu la t ion  i s  de f ined  as  the  po r t ion  o f  the  
ta rge t  popu la t ion  to  wh ich  the  resea rche r  has  reasonab le  access  
(Bu rns  &  Grove  2003 :234 ) .   
 
4.4 .1 .2  Par t ic ipants  
 
The  pa r t ic ipan ts  fo r  th i s  s tudy  were  225  B lack  South  A f r i can  d iabe t ic  
adu l t s  who  sa t i s f ied  the  se lec t ion  c r i te r ia ;  who  rece ived  DM se rv ices  
f rom the  fo l l owing  hea l th  fac i l i t ies :  Le taba  hosp i ta l ,   Ga -Kgapane 
hosp i ta l ,  Ga -Kgapane  c l in i c ,   Car lo ta  c l in ic ,  Tzaneen c l in i c  and  Dan  
c l in ic ,  as  we l l  as  f rom  Nkowankowa Hea l th  cen t re .  
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4.4 .2  Sample ,  sample  s ize ,  sampl ing  process  and sample  
se lec t ion process   
 
4.4 .2 .1  Sample  and sample  s ize  
 
A  sample  cons is ts  o f  a  se lec ted  g roup  o r  subse t  o f  the  popu la t ion  o r  
e lements  o r  un i ts  o f  ana lys i s  f rom t he  de f ined  popu la t ion  (Po l i t  &  
Beck  2004:731 ) .   
 
Samp le  s i ze  fo r  th i s  s tudy  was 225  pa r t ic ipan ts .  Th is  inc luded  a l l  
pa t ien ts  who  were  w i l l i ng  to  pa r t i c ipa te  in  the  s tudy  and  who  met  t he  
inc lus ion  c r i te r ia .  Be tween  2009  and  2010 ,  the re  were  about  49000  
peop le  w i th  d iabe tes  in  the  Mopan i  D is t r ic t  (L impopo  Depar tment  o f  
Hea l th  2011 ) .  The  p reva lence  o f  v i sua l  impa i rmen t  and  b l i ndness  
among the  peop le  w i th  DM aged 40  yea rs  and  o lde r  in  Mopan i  
D is t r ic t  was es t ima ted  a t  15% .  The  ca lcu la ted  samp le  s i ze  was 195 .  
 
N=  z 2  *  [P (1 -P ) ]      
              D 2  
N=  Samp le  s i ze  requ i red  
Z*Z= 95% Conf idence  leve l  =  1 .96  ( two  ta i l )  
P=p reva lence  o f  V I  and  b l indness =0.15  
D 2  = Acceptab le  e r ro r=  0 .0025  
The ca lcu la ted  samp le  s i ze  requ i r ement=195  
 
The  ac tua l  p reva lence  o f  V I  and  b l indness  i s  l i ke l y  to  be  ve ry 
d i f f e ren t  f rom the  15%.  In  o rde r  to  ensu re  a  su f f i c ien t  samp le  s i ze ,  
225  par t i c ipan ts  we re  inc luded  in  th i s  s tudy .  In  add i t ion ,  t he  sample  
s i ze  seemed  app rop r ia te  because ,  acco rd ing  to  Un ive rs i t y  o f  Sou th  
A f r i ca  (2012 :82 ) ,  i n  o rde r  t o  d iscuss  the  f ind ings  in  te rms o f  
pe rcen tages  a  m in imum o f  one  hund red  pa r t ic ipan ts  i s  recommended  
though no t  essen t ia l .   
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4 .4 .2 .2  Sampl ing  process  
 
Samp l ing  is  a  p rocess  o f  d rawing a  po r t ion  o f  the  pop u la t ion  to  
rep resen t  the  to ta l  popu la t ion  and  the  f ind ings  f rom the  sample  
rep resen t  t he  res t  o f  t he  popu la t ion .  Samp l ing  has  advantages  and  
d isadvan tages .  The  advantages  a re  tha t  i t  saves  t ime  as  we l l  as  
f inanc ia l  and  human  resources .  However ,  the  ma in  d i sadvan tage  i s  
tha t  the  f ind ings  f rom the  samp le  on ly  g i ve  the  popu la t ion  es t imates .  
(Kumar  2005:164 ) .  
 
The re  a re  two  ma in  t ypes  o f  samp l ing,  name ly  p robab i l i t y  and  non -
p robab i l i t y  samp l ing.  Probab i l i t y  samp l ing  is  t he  p rocess  whereby 
each  pa r t i c ipan t  i n  the  popu la t ion  has  an  equa l  chance  o f  be ing 
se lec ted .  Pa r t ic ipan ts  se lec ted  in  th is  manner  a re  more  l i ke l y  to  be  
rep resen ta t i ve  o f  t he  popu la t ion  than  those  se lec ted  us ing  non -
p robab i l i t y  sampl ing  (W elman  et  a l  2005 :56 ) .  Howeve r ,  non -
p robab i l i t y  sampl ing  is  the  p rocess  whereby  responden ts  a re  
se lec ted  based  on  ava i lab i l i t y  and  ease  o f  access  (W elman e t  a l  
2005 :56 ) .  
 
a )  Convenience sampl ing  
 
Conven ience  samp l ing  i s  one  method  o f  non -p robab i l i t y  sampl ing,  
wh ich  invo lves  us ing  the  mos t  conven ien t l y  ava i lab le  peop le  as  
s tudy  par t i c ipan ts .  The  advantages o f  th is  method  a re  “ease  o f  
rec ru i tmen t ,  eas ie r  mon i to r ing  and  fo l l ow -up ,  gene ra l l y  good 
response  ra tes  and  re ten t ion  o f  samp le  members ”  (Bowl ing  
2002 :238 ) .  Othe r  advantages  o f  th is  method  inc lude  the  fac t  tha t  i t  
i s  inexpens ive ,  access ib le  and  usua l l y  less  t ime -  consum ing  than  
o ther  t ypes  o f  samp l ing  methods.  Th is  method  p rov ides  a  means  to  
conduc t  s tud ies  on  top ics  tha t  canno t  be  done us ing  p robab i l i t y  
sampl ing  (Burns  &  Grove  2003:248) .  
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Burns  &  G rove  (2003 :248 ) ,  how ever ,  cons ide r  conven ience  samp l ing 
a  poo r  approach  because  i t  p rov ides  l i t t le  oppo r tun i t y  to  con t ro l  f o r  
b iases ;  sub jec ts  a re  inc luded  in  the  s tudy  mere ly  because  they  
happen to  be  in  the  r igh t  p lace  a t  the  r i gh t  t ime .  Notwi ths tand ing  the  
l im i ta t ions  c i ted  above ,  the  researcher  f e l t  tha t  the  advan tages o f  
th i s  app roach  fa r  much  ou twe igh  i t s  d isadvantages.  The re fo re ,  t he  
researche r  cons ide red  conven ience  sampl ing  the  mos t  app rop r ia te  
app roach  fo r  th is  s tudy .   
 
4.4 .2 .3  Sampl ing se lec t ion  process  
 
The  resea rche r  ob ta ined  permiss ions  f rom the  hea l th - fac i l i t y  
managers  to  conduc t  t he  s tudy  on  the  d iabe t ic  pa t ien ts .  The  s is te r -
i n -cha rge  in  each  c l in i c  ass is ted  the  resea rcher  by  in fo rm ing  the  
d iabe t i c  pa t ien ts  o f  the  resea rche r ’ s  in ten t ions  and  the  pu rpose  o f  
the  s tudy.  The  resea rche r  exp la ined  the  pu rpose  o f  the  s tudy  and  
the  con ten ts  o f  consen t  f o rm  in  the  language  tha t  the  pa t ien ts  
unde rs tood  bes t .  The  resea rche r  used  conven ience  samp l ing  to  
se lec t  par t i c ipan ts  f rom seven  pub l ic  hea l th  fac i l i t ies .  A l l  the  
pa t ien ts  aged  40  yea rs  and  o lder  who  were  booked  fo r  d iabe tes  
check -up  in  the  se lec ted  hea l th  fac i l i t ies  we re  requested  to  
pa r t i c ipa te  in  the  s tudy .  Pa r t i c ipan ts  who  agreed  to  pa r t i c ipa te  and  
sa t is f ied  the  inc lus ion  c r i te r ia  were  asked  to  s ign  a  consent  f o rm  
and  were  then  inc luded  in  the  s tudy .  The  p lan  was  to  have  an  equa l  
number  o f  pa r t ic ipan ts  f rom each  hea l th  fac i l i t y ,  bu t  tha t  d id  no t  
happen desp i te  seve ra l  v i s i t s  to  the  fac i l i t ies .  Th is  was  due  to  a  
va r ie t y  o f  reasons  such  as  pa t ien ts  p re fe r r ing  to  use  some fac i l i t ies  
to  o the r .  Howeve r ,  a l l  the  pa r t ic ipan ts  who  were  requested  to  
pa r t i c ipa te  in  each  fac i l i t y  consented  to  pa r t ic ipa te  in  t he  s tudy .  The  
number  o f  pa r t ic ipan ts  pe r  hea l th  fac i l i t y  i s  shown  in  b racke ts :  
Le taba  Hosp i ta l (65 ) ,  Ga -Kgapane C l in i c  (56 ) ,  T zaneen  C l in ic (32 ) ,  
Ca r lo ta  C l in ic  (28) ,  Dan  Cl in ic  (16 ) ,  Nkowankowa  hea l th  Cent re  (15 )  
and  Ga -Kgapane Hosp i ta l  (13) .  
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4 .4 .2 .4  E l ig ib i l i ty  ( inc lus ion)  cr i ter ia  
 
Inc lus ion  c r i te r ia  a re  a  se t  o f  cha rac te r i s t ics  tha t  the  pa r t ic ipan ts  
mus t  possess  to  be  a l low ed  to  par t i c ipa te  in  the  s tudy  (Po l i t  &  Beck  
2004 :290 ) .  A l l  the  pa r t ic ipan ts  inc luded  in  th i s  s tudy  sa t is f ied  the  
fo l lowing inc lus ion  c r i te r ia :  they  were  B lack  d iabe t ic  adu l ts  (o f  bo th  
sexes ) ,  40  years  and  o lde r ,  menta l l y  sound,  w i l l ing  to  pa r t i c ipa te  
and  have  s igned the  consent  f o rm.   
 
4 .4 .2 .5  Exclus ion c r i ter ia  
 
Exc lus ion  c r i te r ia  a re  se t  o f  cha rac te r i s t ics  tha t  par t i c ipan ts  lack  in  
o rde r  to  be  a l lowed  to  pa r t i c ipa te  in  a  resea rch  s tudy  (Po l i t  &  Beck  
2004 :290 ) .  Those  exc luded  f rom th i s  s tudy  inc luded d iab e t i c  adu l ts  
who  were  no t  B lack ,  those  who  were  39  yea rs  and  younge r  and  those  
who were  no t  w i l l ing  to  s ign  the  consent  f o rm.  
 
4.5  DAT A COLLECTION 
 
Data  co l lec t ion  is  “ t he  p rec ise ,  sys temat ic  ga the r ing  o f  in fo rmat ion  
re levan t  to  the  resea rch  purpose  o r  the  spec i f i c  ob jec t i ves ,  resea rch  
quest ions ,  o r  h ypotheses o f  a  s tudy”  (Bu rns  &  G rove  2003 :45 ) .  Th is  
de f in i t i on  agrees  wi th  tha t  by  Po l i t  &  Beck  (2004:716) ,  wh ich  de f ines  
da ta  co l lec t ion  as  the  method  tha t  i s  used  to  co l l ec t  i n fo rmat ion  
needed to  conduct  a  research  s tudy .  
 
4.5 .1  Da ta  col lect ion  approach and method  
 
In  add i t ion  to  v i s ion  exam ina t ion  and  an th ropomet r ic  measurements  
(ou t l ined  be low) ,  s t ruc tu red  da ta  co l lec t ion  app roach  was  used  in  
th i s  s tudy .  Th is  app roach  invo lves  the  p resen ta t ion  o f  f i xed  
quest ions ,  ba t te r ies  o f  ques t ions ,  tes ts ,  and /o r  sca les  to  the  
pa r t i c ipan ts  in  t he  same way,  w i th  no  va r ia t i on  in  the  word ing  o f  the  
quest ions .  The  pa r t ic ipan ts  had  to  choose  the  co r rec t  answer  f rom 
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pre -coded  cho ices .  Th is  method  was  chosen  because  o f  i t s  
advantages  wh ich  a re :  the  co l lec t ion  o f   unamb iguous and  easy  to  
coun t  answers  ,  use  o f  s ta t is t i cs  to  ana lyse  the  da ta ,  su i tab i l i t y  f o r  
use  in  s tud ies  requ i r i ng la rge r  samp les  and  the  fac t  tha t   i t  i s  a  
re la t i ve ly  cheape r  way o f  da ta  co l lec t ion (Bowl ing  2002:258 ) .   
 
4 .5 .2  Deve lopment  and  st ruc ture  o f  the  d a ta  col lec t ion  
ins truments  
 
The  resea rch  p rob lem,  a im  and  ob jec t i ves  o f  the  s tudy  gu ided  the  
researche r  in  the  deve lopment  o f  the  ins t rument s .  Some o f  the  
quest ions  used  in  the  in te rv iew schedu le  we re  adap ted  f ro m 
quest ionna i res  used  in  a  su rvey  by  the  Cen t ra l  Amer i ca  D iabe tes  
In i t ia t i ve  (2007 ) .   
 
The  resea rche r  used  th ree  fo rms  o f  da ta  co l lec t ion  ins t rumen ts  in  
th i s  s tudy .  The  f i rs t  f o rm  o f  t he  da ta  co l lec t ion  ins t ruments  inc luded  
s tanda rd  op tome t r i c  ins t ruments  used  fo r  v i s ion  exam ina t ion  and  eye  
examina t ion  to  de te rm ine  the  p resence  o r  absence  o f  v i sua l    
impa i rmen t .  The  ins t ruments  inc luded  the  logMAR v isua l  acu i t y  cha r t  
(Lando l t  “C” ) ,  Au to - re f rac to r ,  p inho le  and  a  d i rec t  oph tha lmoscope.  
 
The  second  fo rm o f  da t a  co l lec t ion  ins t rumen ts  inc luded  a  ba th room 
sca le  and  a  tape  measure ,  wh ich  were  used  to  measu re  body mass ,  
he igh t  and  wa is t  c i r cumference .  
 
The  th i rd  fo rm  o f  the  ins t rumen ts  was  s t ruc tu red  in te rv iews  where in  
pa r t i c ipan ts  we re  asked  quest ions  on  the i r  soc io -demograph ic  
cha rac te r i s t ics ,  c l i n ica l  charac te r i s t i cs  o f  DM,  knowledge  o f  DM and 
i t s  ocu la r  comp l ica t ions ,  f ami l y  h is to ry ,  hype r tens ion ,  smok ing  hab i ts  
as  we l l  as  access ib i l i t y  to  hea l th  fac i l i t ies .  
  
The  th ree  sec t ions  o f  da ta  co l lec t ion  in  th i s  s tudy  a re  descr ibed  
be low  
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SECTION A:  V is ion assessment  
 
In  the  f i rs t  pa r t  o f  sec t io n  A ,  pa r t ic ipan ts  responded  to  a  quest ion  on  
whethe r  they  a re  wear ing  op t ica l  co r rec t ion  o r  no t  (A1 ) ,  v i sua l  acu i t y  
(VA)  measurement  o f  those  wear ing  op t ica l  co r rec t ion  (A2 )  an d  
those  wi thou t  (A3) .  V isua l  acu i t y  to  be  measu red  wi th  au to - re f rac t ion  
resu l ts  (A4 ) .  The  researche r  had  to  t i ck  the  cause  o f  v isua l  
impa i rmen t  f rom a  l i s t  o f  a l te rna t i ve  causes (A5)  (See Annexu re  A ) .  
 
SECTION B:  Anthropometr ic  measurements  
 
The  he igh t  o f  the  par t i c ipan ts  was measu red  us ing  a  tape  measure  
and  the  we igh t  was  measu red  us ing  a  ba th room we igh t  sca le .  T he  
he igh t  and  we igh t  o f  the  pa r t ic ipan ts  we re  used  to  de te rmine  the  
Body Mass Index  (BMI )  (B1 ) .  The  wa is t  c i rcumference  was a lso  
measured  us ing  a  tape  measu re  (B2 )  (See  Annexu re  A ) .  
 
SECTION C:  In terview  schedule  
 
Th is  sec t ion  cons is te d  o f  c losed  quest ions  (Q1 to  Q37 )  (See  
Annexu re  A)  F i rs t l y ,  pa r t i c ipan ts  respond ed  to  quest ions  on  the i r  
soc io -demograph ic  cha rac te r is t i cs  such  as  age ,  e thn ic  g roup ,  
educa t iona l  qua l i f i ca t ion ,  mon th ly  i ncome,  sou rce  o f  income,  and  
res idence  t ype  (Q1  to  Q6) .  Second ly ,  pa r t i c ipan ts  respond ed   to  
quest ions  re la ted  to  DM,  wh ich  inc luded  du ra t ion ,  knowledge  o f  DM 
types ,  t rea tment ,  comp l iance  to  t rea tment ,  p lace  where  they  c heck  
the i r  suga r  leve l ,  l as t  check -up ,  knowledge  o f  the  compl ica t ions  o f  
DM,  eye  examina t ion  h i s to ry ,  f am i l y  h is to ry  o f  DM and  v i sua l  
impa i rmen t  (Q7  to  Q24 ) .  Th i rd l y ,  par t ic ipan ts  responded  to  quest ions  
re la ted  to  hype r tens ion ,  wh ich  inc luded  the  las t  t ime  they  had  the i r  
BP  checked,  whether  they  have  been  d iagnosed o f  hype r tens ion  o r  
no t ,  t rea tment  used ,  and  compl iance  to  t rea tment  (Q25  to  Q32 ) .  
Fou r th l y ,  pa r t ic ipan ts  respond ed  to  quest ions  on  smok ing,  wh ich  
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i nc luded whe the r  they  eve r  smoked  o r  no t ,  and  whe n  they  s ta r ted  
smok ing,  how o f ten  they  smoked cu r ren t l y ,  when they  s topped 
smok ing  i f  they  were  no  longe r  smok ing  (Q33  to  Q36) .  The  las t  
ques t ion  was  on  acc ess ib i l i t y  to  hea l th  se rv ices ;  how fa r  they  l i ved  
f rom the  hea l th  fac i l i t ies  (Q37 ) .  
 
4.5 .3  Ra t ionale  for  the  se lec t ion o f  the  ins truments  used in  the  
s tudy 
 
4.5 .3 .1  Optometr ic  inst ruments   
 
The  tes ts  and  p rocedu res  conducted  on  each  pa r t ic ipan t  inc luded 
v i sua l  acu i t ies ,  Au to - re f rac t ion ,  p inho le  tes t ,  and  d i rec t  
oph tha lmoscope exam ina t ion .   
 
a )   LogMAR v isua l  acui ty  chart  (Landol t  “C” )  
 
Dis tance  v i sua l  acu i t y  was  measured  us ing  the  log MAR v isua l  acu i t y  
cha r t  (Lando l t  “C” )  (Ba i ley  &  Lov ie  1976) (See Annexu re  B )  a t  a  
d is tance  o f  4  me t res .  The  cha r t  was  chosen  because  i t  i s  cu r ren t l y  
recogn ised  as  a  go ld  s tandard  fo r  VA  measurement  in  c l i n i ca l  
research .  The  cha r t  has  f i ve  le t te rs  in  each  row,  wh ich  ensu res  tha t  
the  task  i s  the  same fo r  each  row.  The  le t te r  spac ing  on  each  row i s  
equa l  to  one  le t t e r  w id th  and  the  row spac ing  is  equa l  to  the  he igh t  
o f  the  le t te rs  be low.  I n  add i t ion ,  the  le t te r  s i ze  fo l l ows  a  logar i t hmic  
p rogress ion ,  inc reas ing  in  0 .1  log MAR s teps .   
 
b)  Auto -re fractor   
 
Au to - re f rac to r  (CRK7000 )  (See  Annexu re  C )  was  used  to  de te rm ine  
the  op t i ca l  co r rec t ion  on  a l l  pa r t i c ipan ts  who  cou ld  no t  see  the  6 /9 .5  
l i ne  w i th  e i t her  eye  on  the  VA  char t .  Au to  re f rac t ion  was  chosen  fo r  
th i s  s tudy  because  o f  i t s  advantages,  wh ich  inc lude  the  reduc t ion  o f  
the  tes t ing  t ime ,  an  inc rease  in  the  ob jec t i v i t y  o f  the  sc reen ing,  and  
the  enhancement  o f  the  tes tab i l i t y  o f  pa t ien ts  w ho  may be  poo r l y  
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coope ra t i ve  w i th  t rad i t iona l  sc reen ing  tes ts  (Chou,  Dana  & 
Bougatsos  2011 ) .  
 
c )  P inhole   
 
A p inho le  d i sc  was  used  to  check  i f  t he  reduced  v i sua l  acu i t y  was  
due  to  re f rac t i ve  e r ro r  o r  no t .  Th is  tes t  was  chosen  because  i t  i s  one  
o f  the  qu ickes t  ways  to  de te rmine  i f  the  reduced  v i sua l  acu i t y  o f  a  
pe rson  is  due  to  re f rac t i ve  e r ro r  o r  no t .  
 
d)  D i rect  ophthalmoscope  
 
Th is  ins t rument  was  used  to  exam ine  the  exte rna l  and  in te rna l  
s t ruc tu res  o f  the  eye  to  de te rmine  the  cause  o f  v isua l  impa i rmen t  o r  
b l indness .  Th is  ins t rument  was chosen  because  i t  i s  read i l y  
ava i lab le ,  po r tab le  and  cou ld  be  eas i l y  used  on  non -d i la ted  pup i l s .  I t  
i s  a  common  and  s tanda rd  equ ipmen t  f o r  in te rna l  and  ex te rna l  eye  
examina t ion .  The  resea rcher  cons ide red  d i la t ing  the  par t i c ipan ts  f o r  
be t te r  v iew o f  the  fundus,  bu t  dec ided  aga ins t  i t  because  o f  the  
unava i lab i l i t y  o f  equ ipmen t  and  expe r t ise  to  es t imate  the  an te r io r  
chamber  ang le .  The re fo re ,  the re  was a  conce rn  tha t  t he  mydr ia t ic  
d rops  m igh t  cause  angle  c losu re  to  those  wi th  na r row ang les .  
 
4.5 .3 .2  Inte rv iew schedule  
  
An in te rv iew i s  any  pe rson - to -person  in te rac t ion  be tween  two  o r  
more  ind iv idua ls  w i th  a  spec i f i c  purpose  in  m ind  (Kumar  2005:123 ) .  
Quant i ta t i ve  resea rchers  somet imes  use  an  in te rv iew schedu le  (a  
fo rma l  wr i t ten  ins t rumen t  cons is t ing  o f  a  se t  o f  ques t ions  o r  i tems)  
to  co l lec t  da ta  fo r  a  s tudy .  The  in te rv iewer  asks  the  quest ions  o ra l l y  
i n  e i t her  f ace - to - face  o r  te lephone  in te rv iews ,  and  reco rds  the  
par t i c ipan t ’s  rep l ies  on  the  in te rv iew schedu le  (Po l i t  &  Beck  
2004 :349 ) .  
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The  in te rv iew method  was  chosen  fo r  th i s  s tudy  because  i t  was  
app l icab le  to  mos t  peop le  inc lud ing  the  e lder l y ,  ch i ld ren ,  i l l i te ra te ,  
and  the  v isua l l y  impa i red .  The  response  ra te  is  usua l l y  h ighe r  than  
in  ques t ionna i res ,  as  pa r t i c ipan ts  a re  re luc tan t  to  re fuse  to  ta lk  t o  
the  in te rv iewer ;  i t  i s  un l i ke ly  f o r  the  pa r t i c ipan t  to  m isunde rs tand  
quest ions  as  the  in te rv iewer  can  e i ther  repeat  the  quest ion  o r  pu t  i t  
i n  a  fo rm  tha t  i s  be t te r  unde rs tood  by  the  pa r t i c ipan t  (Po l i t  &  Beck  
2004 :351 ) .  S t ruc tu red  in te rv iews  and  c losed -ended  quest ions  were  
used  in  th i s  s tudy  as  shown in  Annexu re  A .  
 
Struc tured in terv iews  
 
St ruc tu red  in te rv iewing method  was  chosen  because  i t  p rov ides  
un i fo rm in fo rma t ion ,  wh ich  assures  comparab i l i t y  o f  da ta .  In  
add i t ion ,  th i s  method  requ i res  fewer  i n te rv iewing sk i l l s  when 
compared  wi th  uns t ruc tu red  in te rv iewing method  (Kumar  2005:126 ) .  
In  a  s t ruc tu red  in te rv iew ,  each  pa r t ic ipan t  is  asked  a  p rede te rm ined  
se t  o f  ques t ions ,  us ing  the  same word ing and  o rde r  as  spec i f ied  in  
the  in te rv iew schedu le .  The  pa r t ic ipan t  is  a l so  asked  to  respond to  
the  same quest ions  in  the  same o rde r  and  wi th  the  same se t  o f  
response  op t ions .  W hen deve lop ing  a  s t ruc tu red  in te rv iew schedu le ,  
much e f fo r t  mus t  be  devo ted  to  the  con ten t ,  f o rm,  and  word ing o f  the  
quest ions  (Kumar  2005 :   126 ,  Po l i t  &  Beck  2004:349 ) .  
 
i .  C losed -ended quest ions  
 
Closed -ended quest ions  were  a lso  chosen  because  they  a re  eas ie r  
to  adm in is te r  and  to  ana lyse  when  compared  w i th  open -ended 
quest ions .  Add i t iona l l y ,  adm in is te r ing  c losed -ended  quest ions  is  l ess  
t ime -consuming  than  adm in is te r ing  open -ended  quest ions .  Th is  is  
because  pa r t ic ipan ts  can  comp le te  more  c losed -ended  than  open -
ended  quest ions  a t  a  g i ven  amount  o f  t ime .  Fur the rmore ,  c losed -
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ended  quest ions  a re  more  p re fe r red  w i th  persons  who  a re  unab le  to  
exp ress  themse lves  verba l l y  (Po l i t  &  Beck  2004:349 ) .    
 
In  c losed -ended quest ions ,  a l te rna t i ve  answers  a re  se t  ou t  i n  the  
in te rv iew schedu le  and  the  in te rv iewer  t i cks  the  ca tegory  tha t  bes t  
desc r ibes  the  par t ic ipan t ’ s  answer .  The  a l te rna t i ve  answers  may 
range  f rom a  s imp le  “yes ”  o r  “no”  va r ie t y  to  complex  exp ress ions  o f  
op in ion  o r  behav iou r  (Po l i t  &  Beck  2004 :349 ) .  Kumar  (2005:132 )  
adds  tha t  i t  i s  usua l l y  adv isab le  to  p rov ide  a  ca tegory  “o ther /p lease  
exp la in ”  to  accommodate  any  response  no t  l i s ted .  
 
The  ma jo r  d isadvantage  o f  c losed -ended  quest ions  i s  the  g rea te r  
poss ib i l i t y  o f  resea rche r  b ias ,  as  the  resea rche rs  a re  l i ke l y  to  l i s t  
on ly  the  responses  tha t  t hey  a re  in te res ted  in  wh i le  they  ove r look  o r  
neg lec t  o the r  po ten t ia l  responses  (Po l i t  &  Beck  2004:350 ) .  The  was  
rev iewed  a  few t imes  to  m in im ise  b ias   
 
4.5 .4  Research ass is tants  t ra in ing  
 
The  research  ass is tan ts  cons is ted  o f  an  op tomet r i s t  and  th ree  o the r  
ass is tan ts .  The  resea rche r  (who  is  an  op tomet r is t )  was  respons ib le  
fo r  v i sua l  acu i t y  measu rements  and  oph tha lmo scope  examina t ion  
and  the  o the r  op tome t r i s t  was  respons ib le  fo r  au to - re f rac t ion .  The  
o ther  ass is tan ts  we re  respons ib le  fo r  conduct ing  in te rv iews  and  the  
an th ropomet r ic  measurements  on  each  pa r t ic ipan t .  P r io r  to  
commencement  o f  da ta  co l le c t ion  p rocess ,  the  resea rch  ass is tan ts  
we re  g iven  an  in tens ive  t ra in ing  by the  resea rche r  on  the  fo l lowing:  
 
a )  Or ien ta t ion  to  da ta  co l lec t ion  too ls ,  tha t  i s ,  they  were  shown 
what  ins t ruments  we re  to  be  used  and  fo r  what  pu rpose .  
b )  Methods  o f  da ta  co l lec t ion ,  t ha t  i s ,  how to  meas ure  v isua l  
acu i t i es  and  au to - re f rac t ion .  
c )   How to  conduc t  in te rv iew and  to  p rope r l y  comp le te  the  reco rd  
fo rm.    
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4.5 .5  P i lot  S tudy  
 
A p i lo t  s tudy  i s  a  p rocess  o f  adm in is te r ing  ins t ruments  such  as  tes ts  
o r  ques t ionna i res  to  a  l im i ted  number  o f  sub jec ts  f rom the  same 
popu la t ion  as  tha t  f o r  wh ich  the  ma in  s tudy  i s  in tended  (W elman et  
a l  2005 :148 ) .  
 
The  pu rpose  o f  a  p i lo t  s tudy  was  to  fami l ia r ize  the  research  
ass is tan ts  w i th  a l l  aspects  o f  the  s tudy  and  to  iden t i f y  p rob lem a reas  
requ i r i ng a t ten t ion  p r io r  to  the  imp lementa t ion  o f  the  fu l l  s tudy  
(W elman  et  a l  2005 :148 ) .  The  p i lo t  s tudy  was  done on  th ree  B lack  
d iabe t i c  adu l t s  who  were  40  yea rs  and  o lde r ,  who  rece ive  d iabe tes  
t rea tment  f rom pub l ic  hea l th  fac i l i t ies  in  the  Mopan i  d is t r ic t .  The  
th ree  par t i c ipan ts  used  in  the  p i lo t  s tudy  were  n o t  i nc luded  in  the  
ma in  s tudy.  The  th ree  par t i c ipan ts  we re  asked  the  quest ions  f rom 
the  in te rv iew schedu le  to  de te rm ine  whe the r  t hey  were  
unde rs tandab le  o r  no t .   Any  ins t ruc t ions  f rom the  in te rv iew schedu le  
tha t  we re  unc lear  we re  c o r rec ted ,  some quest ions  tha t  we re  omi t ted  
were  inc luded  and  the  o rder  o f  the  quest ions  was  a lso  re -a r ranged 
wi th  gu idance  f rom the  superv i so r .  A l l  these  were  done  be fo re  the  
ma in  s tudy  commenced.  
 
4 .5 .6  Da ta  col lect ion  process  
 
The  resea rche r  ob ta ined  pe r m iss ion  f rom the  hea l th - fac i l i t y  
managers  to  conduct  t he  s tudy  on  the  d iabe t ic  pa t ien ts .  The  s is te r -
i n -cha rge  in  each  hea l th  fac i l i t y    i n fo rmed  the  d iabe t i c  pa t ien ts  o f  
the  resea rche r ’ s  i n ten t ions  and  the  pu rpose  o f  t he  s tudy .  The  
researche r  exp la ined  the  pu rpose  o f  the  s tudy  and  the  con ten ts  o f  
the  consen t  f o rm  in  the  language  tha t  the  each  pa r t i c ipan t  
unde rs tood  bes t .  A l l  the  pa t ien ts  who  came fo r  d iabe tes  check -up  
and  sa t i s f ied  the  inc lus ion  c r i t e r ia  agreed  to  pa r t i c ipa te  in  the  s tudy.  
Each  pa r t i c ipan t  s igned  the  consent  f o rm .   
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4.5 .6 .1  V isual  acu i ty  measurement  
 
The  p rocedure  was  exp la ined  p rope r l y  to  t he  each  pa r t ic ipan t .   
V isua l  acu i t y  (VA)  measu rements  we re  taken  wi th  op t i ca l  co r rec t ion  
on ,  f o r  pa r t i c ipan ts  who  were  wear ing  op t i ca l  co r rec t ion .  Fo r  those  
no t  wea r ing  op t i ca l  co r rec t ion ,  VA  measurements  we re  taken  wi thou t  
any  op t i ca l  co r rec t ion .  The  r igh t  eye  was  tes ted  f i r s t  and  then  the  
le f t  eye ,  each  t ime occ lud ing  the  fe l l ow eye .  The  pa r t ic ipan t  was  
asked  to  iden t i f y  whe re  the  gap  o f  the  “C”  was fa c ing  ( le f t ,  r i gh t ,  up  
o r  down) ,  s ta r t ing  f rom the  top  l ine  (6 /60 ) .  In  the  case  where  the  
or ien ta t ion  o f  a t  l eas t  f our  o f  the  f i ve  “C ’s ”  in  the  6 /60  l i ne  was 
cor rec t l y  iden t i f ied ,  then  the  p a r t ic ipan t  was reques ted  to  iden t i f y  
the  o r ien ta t ion  o f  the  le t te rs  in  the  lower  l ines  o f  the  cha r t s .  A  
pa r t i c ipan t  who  cou ld  no t  iden t i f y  the  pos i t ion  o f  t he  gap  o f  any o f  
the  “C ’s ”  in  the  6 /60  l ine  was  advanced  to  a  2  met re  d is tance  f rom 
the  cha r t  and  VA  was  taken  accord ing ly .  The  lowes t  l ine  read  
success fu l l y   was ass i gned  as  the  VA  o f  t he  eye  unde rgo ing  tes t ing .  
The  bes t  VA l ine  was  recorded  in  l ogMAR fo rm wi th  a  m inus  o r  p lus  
s igns  and  numer ica l  va lue  represen t ing  the  numb er  o f  le t te rs  m issed  
in  the  bes t  acu i t y  l ine  o r  read  in  the  nex t  l ine .  Fo r  any   par t i c ipan t  
who   f a i led   to  see  the  pos i t ion  o f  the  gap  o f  the  “C”  even  a t  2  met re  
d is tance ;  the  resea rcher  moved  h is  hand  and  asked   the  pa r t ic ipan ts  
to  repo r t  i f  they saw the  hand  movement  o r  no t .   V isua l  acu i t y  
resu l ts  f o r  each  eye  were  reco rded  acco rd ing ly  i n  the  recor d  fo rm 
(Annexu re  A ) .   
 
Fo r  pu rposes  o f  ana lys is ,  each  op to type  co r rec t l y  iden t i f ied  by  the  
pa r t i c ipan t  was  scored  as  0 .02  logMAR un i t  because  a  change   in  
l e t t e r  s i ze  be tween  one  l ine  and  the  nex t  was  0 .1  logMAR,  and  the re  
f i ve  le t te rs  in  every  l ine  ( le t te r  sco r ing method ) .  
 
4.5 .6 .2  Auto - re f rac t ion  
Auto - re f rac t ion  was  done  on  each  pa r t i c ipan t  who  cou ld  no t  see  the  
6 /9 .5  l i ne  w i th  e i the r  eye  on  the  VA  cha r t .  The  pa r t i c ipan t  was 
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seated  comfor tab ly  w i th  the  ch in  on  the  ch in  res t  and  the  fo rehead 
res t  o f  the  au to - re f rac to r .  The  pa r t i c ipan t  was asked  t o  look  a t  the  
ta rge t  ( image  o f  a  pa rachu te )  ins ide  the  au to - re f rac to r  and  to  repo r t  
when  they  were  ab le  to  see  i t  c lea r l y  and  t he  exam ine r  took  
re f rac t i ve  e r ro r  measu rements  accord ing  to  the  ins t ruc t ion  manua l  o f  
the  au to - re f rac to r .  F ind ings  were  reco rded  approp r ia te l y  on  the  
record  fo rm.  
 
4 .5 .6 .3  P inhole  tes t  
Th is  tes t  was  per fo rmed  on  a l l  pa r t ic ipan ts  w i th  v i sua l  acu i t y  o f  
6 /9 .5  o r  wo rse  to  de te rm ine  i f  the  v i sua l  impa i rmen t  was  due  to  
re f rac t i ve  e r ro r  o r  no t .  Fo r  a  pa r t i c ipan t  no t  wea r ing  op t i ca l  
co r rec t ion  a  p inho le  d isc  p laced  in  f ron t  o f  each  eye  wh i le  the  o the r  
was  occ luded .  The  pa r t ic ipan t  was ins t ruc ted  to  look  a t  the  VA  cha r t  
th rough  the  p inho le  o f  t he  d i sc  and  VA  measu rements  we re  taken  as  
usua l .  The  same p rocedure  was done  on  those  wear ing  op t i ca l  
co r rec t ion .   
 
Re f rac t i ve  e r ro r  was  recorded  as  the  cause  o f  v isua l  impa i rmen t  
whe re  VA  improved  to  6 /9 .5  o r  be t te r  w i th  p inho le .   Howeve r ,  whe re  
there  was  no  VA  improve men t  w i th  p inho le ,  the  resea rche r  used  an  
oph tha lmoscope to  es tab l i sh  the  cause  o f  v isua l  impa i rment  
(Dandona ,  Dandona ,  S r in i vas ,  Saha re ,  Na rsa iah ,  Muñoz,  Phoka re l ,  
E l lwe in  2002:616 ) .  Amb lyop ia  was repo r ted  to  ex is t  when  VA was  
worse  than  6 /9 .5 ,  even  wi th  co r rec t i ve  lenses  ( f rom au to  re f rac t ion )  
and  a  p inho le .  A lso ,  amb lyop ia  was  reco rded  as  the  cause  o f  v i s ion  
loss  fo r  sub jec ts  w i th  no  appa ren t  o rgan ic  les ion  and  sa t is f y ing one  
o r  more  o f  the  fo l l owing  c r i te r ia :  1 )  eso t rop ia ,  exo t rop ia ,  o r  ve r t i ca l  
t rop ia  (s t rab ism ic  amb lyop ia )  a t  2  mete rs  f i xa t ion .  2 )  An isomet rop ia  
of  ≥2 .00D,  b i la te ra l  amet rop ia  o f  ≥+6 .00D,  o r  unco r rec ted  
ast igmat ism o f  ≥3 .00D in  bo th  eyes  ( re f rac t i ve  amblyop ia ) .    
 
Ca ta rac t  was ass igned  as  the  cau se  when  the  fundus was pa r t ia l l y  
o r  comple te l y  obscured  by  the  lens  opac i t y .  G laucoma was  ass igned  
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as a  cause  when  the  pa r t ic ipan t  repo r ted  tak ing  g laucoma 
med ica t ion  and /o r  when  g laucomatous  d isc  changes were  obse rved  
du r ing  oph tha lmoscop ic  examina t ion .  Co rnea l  opac i ty  was  ass igned 
as  a  cause  when  the  fundus  was  pa r t ia l l y  o r  comp le te l y  obsc u red  by 
the  opac i t y .  D iabe t i c  re t inopa thy  was  ass igned  as  a  cause  when  the  
fo l low ing were  seen :  NVD and  NVE,  do t /b lo t  haemor rhages,  hard  
exudates ,  and  more  than  f i ve  co t ton  woo l  spo ts  in  the  macu la  a rea .   
 
The  cause  o f  v i sua l  impa i rment  was reco rded  acco rd ing ly  on  the  
record  fo rm.  On ly  the  p r imary  cause  o f  v isua l  impa i rment  was  
recorded .  W here  there  were   two  o r  more  p r imary  d iso rders  equa l l y  
con t r ibu t ing  to  the  v i sua l  loss ,  then  the  p r imary  cause  was  ass igned 
to  one  tha t  i s  eas ies t  to  t rea t  to  res to re  v i s i on  (W ei ,  Chen ,  Fan  & 
Pa tha i  2010 :  84 ) .  On  ra re  cases  where  the  resea rche r  had  doub ts  in  
de te rm in ing  the  cause  o f  v i sua l  impa i rment ;  the  pa r t ic ipan ts  we re  
re fe r red  to  the  hosp i ta l  oph tha lmo log is t  f o r  second  op in ions .  A l l  
pa r t i c ipan ts  w i th  t rea tab le  eye  cond i t ion  were  re fe r red  to  the  
oph tha lm ic  nu rses  fo r  t rea tment  and /o r  f o r  re fe r ra l .  
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Def in i t ion o f  v isual  impairment  in  th is  s tudy  
 
In  t h i s  s tudy,  the  de f in i t ion  o f  v i sua l  impa i rment  and  b l i ndness  was 
adap ted  f rom the  rev ised  ca tego r ies  o f  v i sua l  impa i rment  ( V I )  by  the  
W or ld  hea l th  o rgan iza t ion  (W HO 2011 )  (see  Tab le  1 .1 ) .   Pa r t i c ipan ts  
w i th  v i sua l  acu i ty  ( VA)  o f  equa l  to  o r  be t te r  than  6 /9 .5  we re  
ca tego r ised  as  hav ing  no  V I .  Those  wi th  VA  o f  worse  than  6 /9 .5 ,  bu t  
equa l  to  o r  be t te r  than  6 /18  were  ca tego r ised  as  hav ing m i ld  V I .  
Those  wi th  VA  o f  wo rse  than  6 /18  bu t  equa l  to  o r  be t te r  than  6 /60  as  
hav ing  modera te  V I ;  those  wi th  VA o f  wo rse  than  6 /60  bu t  equa l  to  
o r  be t te r  t han  3 /60  as  hav ing  se ve re  V I ;  and  those  wi th  VA  o f  wo rse  
than  3 /60  to  no  l igh t  pe rcep t ion  as  b l ind  (See  Tab le  4 . 1 ) .   
 
Table  4 .1 :  Shows the  ca tegor ies  o f  v isual  impai rment  and 
b l indness  c lass i f icat ion  
 
Dis tance visua l  acui ty  
Ca tegory  Worse than:  Equal  to  or  be t ter  
than:  
N o  V I  
 
 6 / 9 . 5  
M i l d  V I  6 / 9 . 5  6 / 1 8  
 
M o d e r a t e  V I  6 / 1 8  6 / 6 0  
 
S e v e r e  V I  6 / 6 0  3 / 6 0  
B l i n d n e s s  
 
3 / 6 0   t o  N o  L i g h t  P e r c e p t i o n  
 
 
4 .5 .6 .4  Anthropometr ic  measurement s  
 
The  we igh t  and  he igh t  o f  each  pa r t ic ipan t  we re  measu red  to  
de te rm ine  the  Body Mass  Index  (BMI) .  The  BMI  (kg/m 2 )  was  
ca lcu la ted  as  we igh t  (kg )  d i v ided  by  he igh t  i n  squa re  me t res  (m 2 )  
W HO (2004c ) .  They were  c lass i f i ed  as  no rma l  BMI  (<25 ) ;  overwe igh t  
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(25≤30) ;  obese  (≥30)  accord ing  to  W HO (2004c )  c lass i f i ca t ion  (See  
Tab le  4 .2 ) .  
Table  4 .2 :  The  In ternat ional  Class i f ica t ion  of  adu l t  underw eight ,  
overw eight  and obesi ty accord ing to  BMI  
 
C l a s s i f i c a t i o n  B M I ( k g / m
2
)  
 
P r i n c i p a l  c u t - o f f  
p o i n t s  
A d d i t i o n a l  c u t - o f f  
p o i n t s  
U n d e r w e i g h t  < 1 8 . 5 0  < 1 8 . 5 0  
S e v e r e  t h i n n e s s  < 1 6 . 0 0  < 1 6 . 0 0  
M o d e r a t e  t h i n n e s s  1 6 . 0 0  -  1 6 . 9 9  1 6 . 0 0  -  1 6 . 9 9  
M i l d  t h i n n e s s  1 7 . 0 0  -  1 8 . 4 9  1 7 . 0 0  -  1 8 . 4 9  
N o r m a l  r a n g e  1 8 . 5 0  -  2 4 . 9 9  
1 8 . 5 0  -  2 2 . 9 9  
2 3 . 0 0  -  2 4 . 9 9  
O v e r w e i g h t  ≥ 2 5 . 0 0  ≥ 2 5 . 0 0  
P r e - o b e s e  2 5 . 0 0  -  2 9 . 9 9  
2 5 . 0 0  -  2 7 . 4 9  
2 7 . 5 0  -  2 9 . 9 9  
O b e s e  ≥ 3 0 . 0 0  ≥ 3 0 . 0 0  
O b e s e  c l a s s  I  3 0 . 0 0  -  3 4 . 9 9  
3 0 . 0 0  -  3 2 . 4 9  
3 2 . 5 0  -  3 4 . 9 9  
O b e s e  c l a s s  I I  3 5 . 0 0  -  3 9 . 9 9  
3 5 . 0 0  -  3 7 . 4 9  
3 7 . 5 0  -  3 9 . 9 9  
O b e s e  c l a s s  I I I  ≥ 4 0 . 0 0  ≥ 4 0 . 0 0  
 
Sou rce :   W HO (2004 ) .   
 
 
a)  We ight  and he i ght   
 
The  pa r t i c ipan t  was  asked  to  s tand  on  the  sca le  bare foo ted  and  t r y  
to  remain  as  s t i l l  as  poss ib le  to  he lp  the  sca le  ca lcu la te  the i r  we igh t .  
The  research  ass is tan t  wa i ted  un t i l  the  d ia l  had  s topped  be fo re  
record ing  the  read ing.  Th ree  read ings  were  tak en  and  the  ave rage  
was  reco rded  in  the  reco rd  fo rm.   
The  he igh t  was a lso  measu red  wi th  a  tape  measu re  w i th  the  
pa r t i c ipan t  ba re foo ted .  Three  read ings  were  taken  and  the  ave rage  
recorded  on  the  reco rd  fo rm.  
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b)  Wais t  c i rcumference  
 
W ais t  C i rcumference  was d e te rmined  by  loca t ing the  uppe r  h ip  bone 
o f  the  pa r t i c ipan t  and  p lac ing  a  measu r ing  tape  a round  the  abdomen ,  
ensu r ing  tha t  t he  tape  i s  snug ,  bu t  does  no t  compress  you r  sk in ,  and  
i s  pa ra l l e l  to  the  f loo r .  The  pa r t ic ipan t  is  asked  to  re lax  and  exha le ,  
and  then  the  measurement  i s  taken  (Eust ice  2012 ) .  Th ree  read ings  
were  taken  and  the  ave rage  reco rded  in  the  reco rd  fo rm.  The  wa is t  
c i r cumference  o f  each  pa r t i c ipan t  was measu red ,  and  the  f ind ings  
were  reco rded  app rop r ia te l y  in  the  record  fo rm.  W ais t  c i r cumferenc e  
o f  h igher  than  94cm fo r  ma les  o r  h ighe r  than  80cm fo r  f ema les  is  
assoc ia ted  w i th  an  inc reased  r isk  o f  d i seases  o f  l i f es t y les .  W a is t  
c i r cumference  o f  >102cm fo r  ma les  o r  > 88cm fo r  f ema les  is  
assoc ia ted  w i th  a  subs tan t ia l l y  i nc reased  r isk  o f  d i s eases  o f  
l i f es t y les  (W HO 2004c )  .   
 
4 .5 .6 .5  Inte rv iews  
 
Af te r  unde rgo ing  the  above  tes ts ,  each  pa r t ic ipan t  was  d i rec ted  to  
whe re  the  in te rv iewer  was ,  e i ther  i n  ano the r  room (where  ava i lab le )  
o r  in  the  same  room,  bu t  no t  too  c lose  to  the  where  the  o the r  tes ts  
we re  be ing  done .  Th is  was  done  to  ensu re  some p r i vacy  and  
con f iden t ia l i t y  du r ing  the  in te rv iew.  The  in te rv iews  were  
adm in is te red  as  pe r  t he  in te rv iew schedu le  (Annexu re  A )  and  when 
necessa ry ,  the  in te rv iewer  repeated  some ques t ions  o r  pu t  them in  a  
way tha t  was be t te r  unders tood  by  the  pa r t ic ipan ts .   
 
4 .6  RELIABIL ITY AND V ALIDITY  
 
4 .6 .1  Rel iab i l i ty  o f  the  da ta  col lec t ion  inst ruments   
 
Re l iab i l i t y  i s  the  rep roduc ib i l i t y  and  cons is tency  o f  the  da ta  
co l lec t ion  ins t rumen t  (Bowl ing  2002:147 ) .  The  ins t rument  shou ld  be  
ab le  to  p roduce  the  same resu l ts  eve ry  t ime  i t  i s  used  in  the  same 
s i tua t ion  o r  by  d i f f e ren t  inves t iga to rs .  Be fo re  an  ins t rument  can  be  
judged  as  re l iab le ,  pa ramete rs  tha t  need  to  be  assessed  inc lude  the  
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f o l lowing:  tes t - re tes t  re l iab i l i t y ,  in te r - ra te r  re l iab i l i t y  and  in te rna l  
cons is tency (Bowl ing 2002:147 ) .  
 
A l l  ins t ruments  inc lud ing  op tomet r ic  ins t ruments ,  an th ropomet r i c  and  
the  in te rv iew schedu le  we re  assessed fo r  re l iab i l i t y .   
 
The  Auto - re f rac to r  was  ca l ib ra ted  to  g i ve  an  ave rage  o f  f i ve  read ings  
pe r  eye ;  and  “# ”  s ign  nex t  to  the  read ing  ind ica ted  tha t  i t  was  
unre l iab le .  In  case  where  the re  were  un re l iab le  read ings ,  the  
researche r  repeated  the  tes t  un t i l  a l l  f i ve  read ings  were  shown  to  be  
re l iab le .  To  ensu re  re l iab i l i t y  o f  the  an th ropomet r ic  ins t ruments ,  
th ree  read ings  were  taken  on  each  pa r t i c ipan ts  and  the  ave rage  was 
recorded .  The  in te rv iew schedu le  was  p re - tes ted  in  a  p i lo t  s tudy  on  
th ree  d iabe t i c  pa t ien ts  w i th  the  same a t t r ibu tes  as  the  s tudy 
popu la t ion .   Th is  was  done  to  check  whethe r  t he  par t i c ipan ts  
unde rs tood  the  tes ts  and  quest ions  the  same way o r  no t .  Any 
ins t ruc t ions  f rom the  in te rv iew schedu le  tha t  we re  unc lea r  we re  
cor rec ted ,  some  quest ions  tha t  were  omi t ted  were  inc luded  and  the  
o rde r  o f  the  quest ions  was a lso  re -a r ranged .  
 
4 .6 .2  Va l id i ty  
 
Va l id i t y  o f  the  resea rch  des ign  re fe rs  to  the  “accu racy ,  
mean ingfu lness  and  c red ib i l i t y  o f  the  resea rc h  p ro jec t  as  a  who le ”  
(Leedy &  Ormrod  2005:97 ) .  These  au tho rs  reckon  tha t  the  resea rch  
e f fo r t  wou ld  be  wor thwh i le  i f  mean ingfu l  and  de fens ib le  conc lus ions  
cou ld  be  d rawn f rom the  s tudy.  Va l id i t y  i s  concerned  wi th  the  
soundness  o f  t he  s tudy ’s  ev idence ,  whe the r  the  f ind ings  a re  cogent ,  
conv inc ing ,  and  we l l  g rounded (Po l i t  &  B eck  2004:36 ) .  In  the  case  o f  
research  methods the  va l id i t y  ques t ion   f ocuses  on  whethe r  t he re  i s  
ev idence  to  suppo r t  t he  asse r t ion  tha t  the  resea rch  methods  a re  
rea l l y  measur ing  what  t hey  pu rp o r t  to  measu re  o r  no t  (Po l i t  &  Beck  
2004 :36 ) .  Exte rna l  and  s ta t is t i ca l  va l id i t y  a re  ou t l ined  hereunde r .  
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4.6 .2 .1  Ex terna l  va l id i ty  
 
Exte rna l  va l i d i t y  i s  the  ex ten t  to  wh ich  the  s tudy  f ind ings  can  be  
gene ra l ised  be yond  the  s tudy  samp le  (Bu rns  &  Grove  2003 :200 ,  
Bowl ing  2002:150) .   The  samp l ing  method  used  in  th is  s tudy  l im i ts  
the  genera l isa t ion  o f  the  research  f ind ings  to  the  en t i re  popu la t ion  
o f  in te res t .  Howeve r ,  the  fac t  tha t  the  pa thogenes is  o f  DM and  
d iabe t i c  re t inop a thy  i s  s im i la r  in  a l l  peop le  w i th  DM rega rd less  o f  
whe re  they  l i ve  makes  i t  poss ib le  fo r  t he  f ind ings  to  be  gene ra l i sed  
to  a l l  peop le  w i th  d iabe tes  us ing  pub l ic  hea l th  fac i l i t ies  in  the  
L impopo  P rov ince .  I n  add i t i on ,  the  fac t  tha t  a l l  t he  pa r t ic ipan ts  who 
came fo r  d iabe tes  check -up  pa r t i c ipa ted  in  the  s tudy  imp l ies  tha t  the  
sample  may be  rep resen ta t i ve  o f  a l l  the  peop le  w i th  DM us ing  pub l i c  
hea l th  fac i l i t ies  in  the  L impopo  P rov ince .   
.   
4.6 .2 .2  S ta t is t ica l  conclus ion  va l id i ty  
 
Sta t is t i ca l  conc lus ion  va l id i t y  is  the  ex ten t  to  wh ich  the  conc lus ions  
d rawn  f rom s ta t is t ica l  ana lyses  abou t  re la t ionsh ips  o r  d i f f e rences 
be tween  var iab les  o r  g roups  a re  the  t rue  re f lec t ion  o f  rea l i t y  o r  no t .  
Type  1  e r ro r  occu rs  when  the  resea rche r  conc ludes  tha t  
re la t ionsh ips  o r  d i f f e rences ex is t  be tween  var iab les  o r  g roups  when 
in  rea l i t y  t hey  do  no t .  Type  2  e r ro r  occu rs  when the  resea rcher  
conc ludes tha t  there  a re  no  s ign i f i can t  re la t ionsh ips  be tween 
va r iab les  o r  grou ps  when  in  rea l i t y  the re  a re  (Bu rns  &  Grove  
2003 :199 ) .  In  cases  where  s ta t i s t i ca l  ana lys is  revea led  no  
s ign i f i can t  re la t ionsh ips  be tween va r iab les  in  th i s  s tudy ,  power  
ana lys is  was pe r fo rmed to  ensu re  tha t  no  t ype  2  e r ro r  occu r red .  
 
4.6 .3  Biases and e rrors  
 
Burns  &  Grove  (2003 :197 )  re fe r  to  a  b ias  as  a  dev ia t ion  f rom the  
t rue ,  o r  expected .  B ias  in  a  s tudy  tends  to  d is to r t  the  f ind ings  f rom 
what  they  shou ld  be  wi thou t  the  b ias .  Research  des igns  a re  
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the re fo re  deve loped  to  m in im ise  the  poss ib i l i t y  and  e f fec ts  o f  b ias .  
Concur r ing  w i th  the  above ,  Po l i t  &  Beck  (2004:36 )  re fe r  to  a  b ias  as  
an  in f luence  tha t  p roduces  a  d is to r t ion  in  the  s tudy resu l t s .  B iases  
and  e r ro rs  in  conceptua l isa t ion  o f  the  resea rch  idea ,  the  resea rch  
des ign ,  and  the  samp l ing  p rocess  in  a  s tud y  th rea ten  the  va l id i t y  and  
re l iab i l i t y  o f  the  inves t iga t ion  (Bowl ing 2002 :153 ) .  
 
The  sampl ing  p rocedu re  in  th is  s tudy  d id  no t  a l low a l l  members  o f  
the  popu la t ion  o f  in te res t  t o  have  equa l  chance  to  be  inc luded  in  a  
s tudy  samp le ,  wh ich  led  to  a  sampl ing  b ias  (Bowl ing  2002:156 ) .  As  
ind ica ted  above  tha t  the  pa thogenes is  o f  DM and  d iabe t ic  
re t inopa thy  i s  s im i la r  in  a l l  peop le  w i th  DM regard less  o f  whe re  they 
l i ve .  Th is  suggests  tha t  samp l ing  b ias  w i l l  no t  have  a  ma jo r  impact  
on  the  f ind ings  o f  the  s tudy .   
 
4 .7  DAT A AN ALYSIS   
 
Da ta  we re  ana lyzed  us ing  the  S ta t i s t ica l  Ana lys is  Sys tem (SAS)  
ve rs ion  9 .2  so f twa re  package .  Th is  so f twa re  package  was  se lec ted  
due  to  i t s  ava i lab i l i t y  and  ease  o f  access .  Catego r ica l  da ta  ana lys is  
p rocedu re  was used  where  one -way (one  va r iab le )  and  two -way ( two  
va r iab le )  c ross - tabu la t ion  tab les ,  f requency  tab les  and  g raphs  were  
cons t ruc ted .  The  ch i -squa re  tes ts  o f  assoc ia t ions  be tween  pa i rs  o f  
va r iab les  as  we l l  as  l og is t ic  regress ion  were  pe r fo rmed  and  odds 
ra t ios  were  ca lcu la ted  and  in te r p re ted .  
 
The  d is t r i bu t ion  o f  v i sua l  impa i rmen t  o r  b l indness  in  each  eye  was 
tabu la ted  as  a  func t ion  o f  the  va r ious  r isk  fac to rs .  Log is t ic  
regress ion  was  used  to  es t imate  the  s t reng th  o f  assoc ia t ion  be tween 
v i sua l  impa i rmen t  o r  b l indness  and  the  va r ious  r is k  fac to rs .  
 
The  Ch i -squa re  tes ts  o f  assoc ia t ion  showed  tha t  t he re  was  no  
assoc ia t ion  be tween  v i sua l  impa i rmen t  and  b l indness  and  the  soc io -
demograph ic  and  c l in i ca l  r i sk  fac to rs  fo r  DM a t  the  0 .05  leve l  o f  
s ign i f i cance .  Howeve r ,  the re  was  an  assoc ia t ion  be t ween  these  
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va r iab les  a t  the  0 .1  leve l  o f  s ign i f i cance .  Consequen t l y ,  the  0 .1  leve l  
o f  s ign i f i cance  was  used  in  th i s  s tudy .  
   
4.8  ETHICAL CONSIDERATIONS   
 
An impor tan t  e th ica l  aspect  o f  a  resea rch  s tudy  i s  hav ing  the  
research  p ro jec t  app roved  and  pe rm iss io n  to  conduct  the  s tudy 
g ran ted  by  re levan t  au tho r i t i es .  App rova l  to  conduct  th is  s tudy  was 
ob ta ined  f rom the  re levan t  au tho r i t i es .  Annexu re  D  shows  the  le t te r  
request ing  app rova l  f rom the  Depar tmen t  o f  H ea l th  S tud ies ,  
Un ive rs i t y  o f  Sou th  A f r ica  (UNISA)  to  conduct  t he  s tudy  and  
Annexu re  E  shows  the  app rova l  by  the  Resea rch  and  Eth ics  
Commi t tee  o f  the  Depar tment  o f  Hea l th  S tud ies  in  UNISA.  Annexu re  
F  is  a  le t te r  request ing  pe rmiss ion  to  conduc t  the  s tudy  f rom the  
L impopo  P rov inc ia l  Depa r tmen t  o f  Hea l th  and  An nexu re  G  is  a  le t te r  
o f  pe rmiss ion  to  conduc t  the  s tudy  g ran ted  by  Depar tment  o f  Hea l th  
in  L impopo  P rov ince .  Annexu re  H  shows  the  le t te r  request ing 
pe rm iss ion  f rom Dr  CN Pha thud i  Hosp i ta l  to  conduc t  the  s tudy  w i th in  
the  hosp i ta l  and  in  the  c l in i cs  unde r  i t s  ju r isd ic t ion ;  and  Annexu re  I  
con ta ins  the  approva l  by  the  hosp i ta l  CEO.  Annexu re  J  shows  a  
le t t e r  reques t ing perm iss ion  f rom the  Le taba  hosp i ta l  to  conduct  
s tudy  w i th in  the  hosp i ta l  and  in  the  c l in i cs  unde r  i t s  j u r i sd ic t ion ;  and  
Annexu re  K  shows  perm iss ion  to  conduct  t he  s tudy g ran ted  by  the  
hosp i ta l  CEO.  (The  annexure  D-K  a re  a t  the  end  o f  th i s  chap te r ) .   
 
Acco rd ing  to  Leedy &  Ormrod  (2005:101)  mos t  e th ica l  i ssues  fa l l  in to  
the  fo l lowing fou r  ca tego r ies :  P ro tec t ion  f rom ha rm,  in fo rmed 
consen t ,  r i gh t  to  p r i vacy ,  and  hones ty  w i th  p ro fess iona l  co l leagues .  
 
4.8 .1  Protec t ion f rom harm  
 
“The  r igh t  to  p ro tec t ion  f rom d iscomfor t  and  ha rm f rom a  s tudy  i s  
based  on  the  e th ica l  p r inc ip le  o f  bene f i cence ,  wh ich  s ta tes  tha t  one  
shou ld  do  good and ,  above  a l l ,  do  no  ha rm”  (Bu rns  &  Grove  
2003 :175 ) .  The  resea rche r  i n  t h i s  s tudy  i s  an  op tomet r is t  and  a l l  
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tes t s  pe r fo rmed  in  th is  s tudy  were  w i th in  the  scope  o f  op tomet r ic  
p rac t ice  in  Sou th  A f r ica .  A l l  t es t s  we re  non - invas ive  and  d id  no t  
p resen t  any  ha rm  o r  d iscomfor t  to  the  pa r t i c ipan ts .  None  o f  the  
va r ious  aspects  o f  the  in te rv iews  cou ld  pose  psycho log ica l  
d iscomfor t  to  the  pa r t i c ipan ts .  
 
4 .8 .2  In formed consent  
 
In fo rmed  consent  requ i res  the  researche r  to  d isc lose  spec i f i c  
i n fo rmat ion  to  a l l  p rospec t i ve  sub jec ts  and  tha t  pa r t ic i pan ts  
vo lun ta r i l y  agree  to  pa r t i c ipa te  in  the  s tudy .  The  resea rche r  ensured  
tha t  each  pa r t ic ipan t  had  the  competence  to  g i ve  consen t ,  
unde rs tood  wha t  the  s tudy  was  a l l  abou t ,  and  were  vo lun ta r i l y  w i l l ing 
to  pa r t ic ipa te  in  the  s tudy.  The  resea rche r  exp la ine d  the  pu rpose  o f  
the  s tudy  and  the  de ta i l s  rega rd ing  the  tes ts  to  the  par t i c ipan ts .  
They were  a lso  in fo rmed  tha t  pa r t ic ipa t ion  in  the  s tudy  was  vo lun ta ry 
and  tha t  they  cou ld  w i thdraw a t  any  t ime  shou ld  they  so  des i re  
w i thou t  any  pena l t y  (See  Annexu re  L ) .   
 
An  in fo rmed  consent  f o rm  (Annexu re  M)  was  g iven  to  the  e l i g ib le  
pa r t i c ipan t  to  s ign .  Pa r t ic ipan ts  we re  encou raged  to  ask  quest ions  
fo r  c la r i f i ca t ion  on  any  mat te r  be fore  they  s igned  the  fo rm .  Leedy &  
Ormrod  (2005:101 )  cau t ioned  tha t  pa r t ic ipan ts  shou ld  be  g iven  jus t  
enough in fo rma t ion  abou t  t he  s tudy  to  enab le  them to  dec ide  
whethe r  they  want  to  par t i c ipa te  o r  no t .  These  au thors  wa rn  tha t  
g i v ing  more  in fo rmat ion  may lead  the  pa r t ic ipan ts  to  respond  in  a  
way as  to  p lease  the  resea rcher .  On ly  pa r t i c ipan ts  w i th  s igned  fo rms 
were  inc luded  in  the  s tudy .  The  resu l ts  o f  the  v i s ion  exam ina t ion  
were  made  ava i lab le  to  the  pa r t ic ipan ts  con f iden t ia l l y .  
 
4.8 .3  Right  to  pr ivacy  
 
Based  on  the  r igh t  to  p r i vacy,  pa r t ic ipan ts  in  a  resea rch  s tudy  have  
the  r igh t  to  anonym i t y  a nd  con f iden t ia l i t y  the re fo re ;  the  pa r t ic ipan ts  
in  th i s  s tudy  were  p romised  con f iden t ia l i t y ,  anonym i t y  and  p r i vacy .  
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The  researche r  ensu red  tha t  the  pa r t ic ipan t ’s  name o r  iden t i t y  cou ld  
no t  be  l inked  in  any  way wi th  the i r  responses.  Th is  was done by 
a l loca t ing pa r t ic ipan t  numbers  so  tha t  no  pa r t i c ipan t ’ s  names  cou ld   
be  found  in  the  resea rch  repo r t s .  Bu rns  &  Grove  (2003 :171 )  de f ine  
p r i vacy  as  the  f reedom tha t  an  ind iv idua l  has  to  dec ide  on  the  t ime ,  
ex ten t  and  c i r cums tances  unde r  wh ich  the i r  p r iva te  in fo rma t i on  
wou ld  be  sha red  o r  w i thhe ld  f rom o thers .  Dur ing  and  a f te r  the  s tudy,  
a l l  da ta  shee ts  we re  kep t  i n  a  secured  locke r  and  e lec t ron ic  ve rs ions  
p ro tec ted  by  passwords .  The  hard  cop ies  w i l l  be  des t royed  by 
shredd ing  and  e lec t ron ic  ve rs ions  de le ted  a t  approp r i a te  t ime  a f te r  
the  s tudy  comp le t ion .   
 
4 .9  CONCLUSION 
 
In  th is  chap te r ,  the  resea rch  se t t ing  fo r  th is  s tudy was  d iscussed.  
The  resea rch  des ign  and  the  resea rch  method s  tha t  we re  used  in  
th i s  s tudy  were  a lso  d iscussed.  Unde r  the  research  methods,  the  
s tudy  popu la t ion ,  samp l ing  method  and  p rocedu re ,  e l i g ib i l i t y  c r i te r ia  
we re  p resen ted .  In  add i t ion ,  the  method  o f  da ta  co l lec t ion ,  wh ich  
inc ludes  the  deve lopment  and  s t ruc tu re  o f  the  da ta  co l lec t ion  
ins t ruments ,  the  ra t iona le  fo r  the  se lec ted  ins t ruments  and  the  da ta  
co l lec t ion  p rocess  were  p resen ted .  The  re l iab i l i t y  o f  t he  ins t ruments  
as  we l l  as  the  va l id i t y  o f  the  s tudy,  da ta  ana lys i s  and  e th ica l  
cons ide ra t ions  was  a lso  p resen ted  in  th is  chap te r .  
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CHAPTER 5  
 
RESULTS 
 
5.1  INTRODUCTION 
 
The  resea rch  se t t i ng  fo r  t h is  s tudy was  d iscussed  in  chap te r  4 .  The  
research  des ign  and  the  research  methods  tha t  we re  used  in  th is  
s tudy  were  a lso  d i scussed  in  tha t  chap te r .  Unde r  the  research  
methods,  the  s tudy  popu la t ion ,  samp l ing  method  and  p rocedu re ,  
e l i g ib i l i t y  c r i t e r ia  we re  p resen ted .  In  add i t ion ,  the  method  o f  da ta  
co l lec t ion ,  wh ich  inc ludes  the  deve lopment  and  s t ruc tu re  o f  the  da ta  
co l lec t ion  ins t rumen ts ,  the  ra t iona le  fo r  the  se lec ted  ins t ruments  and  
the  da ta  co l lec t ion  p rocess  were  p resen ted .  The  re l iab i l i t y  o f  the  
ins t ruments  as  we l l  as  the  va l id i t y  o f  the  s tudy,  da ta  ana lys is  and  
e th i ca l  cons ide ra t ions  was a lso  p resen ted  in  tha t  chap te r .  
 
In  th is  chap te r ,  the  resu l t s  ob ta ined  f rom the  v i s ion  exam ina t ion ,  
an th ropomet r ic  measurements  and  in te rv iews  conducted  on  the  
pa r t i c ipan ts  i s  p resen ted .  In  add i t ion  to  the  na r ra t i ve  p resen ta t ion  o f  
resu l ts ,  Tab les  and  F igu res  a re  p resen ted .   Th is  chap te r  i s  d i v ided  
in to  fou r  sec t ions  and  in  t he  f i r s t  sec t ion ,  the  f o l lowing  were  
p resen ted :  D is t r ibu t ion  o f  the  pa r t ic ipan ts  pe r  pub l ic  hea l th  fac i l i t y ;  
Soc io -demograph ic  cha rac te r i s t ics  o f  t he  pa r t ic ipan ts  (age ,  gende r ,  
mar i ta l  s ta tus ,  occupat ion ,  e thn ic  groups,  educa t iona l  qua l i f i ca t ions ,  
month ly  i ncome,  sou rce  o f  househo ld  income and  p laces  o f  
res idence )  as  we l l  as  the  an th ropomet r ic  measu r emen ts  (body  mass 
index  and  wa is t  c i r cumference ) .  
 
In  the  second  sec t ion ,  the  p reva lence  and  d is t r ibu t ion  o f  v i sua l  
impa i rmen t  and  b l i ndness  (based on  p resen t ing v i sua l  acu i t y )  as  we l l  
as  the i r  re la t ionsh ip  to  the  va r ious  soc io -demograph ic  and  
an th ropomet r ic  cha rac te r is t i cs  a re  p resen ted .  In  add i t ion ,  the  
p reva lence  and  d is t r ibu t ion  o f  v i sua l  impa i rment  and  b l indness  (a f te r  
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op t i ca l  co r rec t ion)  as  we l l  as  the i r  re la t ionsh ip  to  the  va r ious  soc io -
demograph ic  and  an th ropomet r ic  cha rac te r i s t ics  a re  p resen ted .  
In  the  th i rd  sec t ion ,  t he  causes  o f  v i sua l  impa i rment  and  b l i ndness  
be fo re  and  a f te r  op t i ca l  co r rec t ion  among the  pa r t i c ipan ts  a re  
p resen ted .  The  fou r th  sec t ion  cons is t s  o f  the  resu l t s  o f  the  c l in i ca l  
r i sk  fac to rs  fo r  v i sua l  impa i rment  and  b l indness .  These  f ac to rs  
inc lude  dura t ion  o f  DM,  knowledge o f  DM types ,  t ypes  o f  DM,  t ypes  
o f  d iabe tes  t rea tment ,  and  knowledge  o f  DM and  i t s  comp l i ca t ions ,  
h is to ry  eye  exam ina t ion ,  f ami l y  h i s to ry  o f  DM,  hype r tens ion  and  i t s  
t rea tment  t ypes ,  smok ing  s ta tus  and  access ib i l i t y  to  hea l th  fac i l i t ies .  
 
5.2  THE NUMBER OF PARTICIP ANTS  PER PUBLIC HEALTH 
FACIL ITY 
 
The  number  o f  par t ic ipan ts  se lec ted  f rom each  pub l ic  hea l th  fac i l i t y  
f o r  th is  s tudy  ranged  f rom 13  to  65 .  Tab le  5 .1  shows the  number  and  
pe rcen tages  o f  pa r t ic ipan ts  f rom eac h  pub l i c  hea l th  fac i l i t y .  Abou t  a  
th i rd  o f  the  pa r t ic ipan ts  (28 .9%)  were  f rom Le taba  hosp i ta l  and  a  few 
(5 .8%) were  f rom Ga -Kgapane hosp i ta l .  
 
Table  5 .1 :  Show s the  number  and percentages  o f  the  par t ic ipants  
f rom each o f  the  seven publ ic  hea l th  fac i l i ty.  Th e  percentages 
var ies  f rom 5 .8  a t  Ga -kgapane hospi ta l  to  28 .9  a t  Le taba  hospi ta l  
 
H e a l t h  f a c i l i t y  N u m b e r   ( N )  o f  
p a r t i c i p a n t s  
P e r c e n t a g e s  
( % )  
C a r l o t a  c l i n i c  2 8  1 2 . 4  
D a n  c l i n i c  1 6  7 . 1  
G a - k g a p a n e  c l i n i c  5 6  2 4 . 9  
G a - K g a p a n e  h o s p i t a l  1 3  5 . 8  
L e t a b a  h o s p i t a l  6 5  2 8 . 9  
N k o w a n k o w a  h e a l t h  
c e n t r e  
1 5  6 . 7  
T za n e e n  c l i n i c  3 2  1 4 . 2  
T o t a l  2 2 5  1 0 0  
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5.3  SOCIO-DEMOGRAPHY OF THE P ARTICIP ANTS  
 
The  par t i c ipan ts  inc luded  in  th is  s tudy  were  225  B lack  South  A f r ican  
d iabe t i c  adu l t s  40  yea rs  and  o lder  i n  the  Mopan i  D is t r ic t ,  L impopo 
P rov ince .  The i r  ages  ranged  f rom 40  to  90  yea rs  w i th  a  mean  o f  
61 .5±10 .49  [S tanda rd  dev ia t ion  (SD) ]  yea rs  (Tab le  5 .20) .  The re  were  
more  fema les  161  (71 .5%)  than  ma les  64  (28 .4%)  in  th i s  s tudy  
(F igu re  5 .1 ) .  A  la rge r  pe rcen tage  o f  the  pa r t i c ipan ts  in  t h is  s tudy 
were  mar r ied  and  a  few were  d ivo rced  o r  separa ted  (Tab le  5 .3 ) .  
Many o f  t he  pa r t i c ipan ts  we re  pens ione rs  (F igu re  5 .2 )  and  they  
be longed to  the  So tho  e thn ic  g roup  (F igu re  5 .3 ) .  The re  were  few 
pa r t i c ipan ts  w i th  te r t ia ry  educa t iona l  qua l i f i ca t ion  in  t h i s  s tudy ,  and  
ove r  40% had  p r imary  educa t iona l  qua l i f i ca t ion  (F igu re  5 .4 ) .  The  
sou rce  o f  income o f  many o f  the  pa r t i c ipan ts  was  o ld -age  pens ion ,  
hence  ove r  ha l f  o f  them rece ived  a  month ly  income o f  be tween  
R1001  and  R2000  (F igu res  5 .5  and  5 .6 ) .  Many o f  t he  par t i c ipan ts  
l i ved  in  the  ru ra l  a reas  
 
5 .3 .1  Age  dis tr ibut ions  o f  the  par t ic ipants  
 
Ove r  ha l f  (54 .7%)  o f  the  pa r t i c ipan ts  we re  60  years  and  o lder ,  wh i le  
a  few (5 .3%) were  in  the  45 -49  yea rs  age  range .   Fou r  pe rcen t  (4%) 
o f  the  pa r t ic ipan ts  d id  no t  know the i r  age s  (See  Table  5 .2 ) .  
 
Table  5 .2 :  The  d is tr ibut ion  (number  and percentages)  of  the  
par t ic ipants  by age ranges.   Many w ere  60  years  and older .  
 
Ag e  ( y e a r s )  N u m b e r  ( N )  P e r c e n t a g e s  ( % )  
4 0 - 4 4  1 3  5 . 8  
4 5 - 4 9  1 2  5 . 3  
5 0 - 5 4  3 6  1 6  
5 5 - 5 9  3 2  1 4 . 2  
6 0  a n d  o l d e r  1 2 3  5 4 . 7  
u n k n o w n  9  4  
T o t a l  2 2 5  1 0 0  
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5.3 .2  Dis t r ibut ion  o f  the  par t ic ipants  by gender  and ages  
 
The  numbers  o f  bo th  fema les  (81 )  and  ma les  (42 )  respec t i ve ly  we re  
h ighe r  in  the  60  yea rs  and  o lde r  age  range.  The  number  o f  f ema les  
was  lower  (N =  25 )  be tween  the  ages  o f  40  and  49  yea rs  and  the re  
were  no  ma les  in  th i s  age  range (See  F igu re  5 .1 ) .  
 
 
 
F igure  5 .1  Dis t r ibut ion  o f  the  par t ic ipants  accord ing  to  gender  
and  age .  
 
5 .3 .3  The d is tr ibut ion o f  the  par t ic ipants  by mar i ta l  s ta tus  
 
Over  ha l f  (55 .1%) o f  the  225  par t i c ipan ts  we re  mar r ied ,  wh i le  a  few 
(9 .3%)  were  e i the r  d i vorced  o r  sepa ra ted .  See  Tab le  5 .3  fo r  the  
number  and  pe rcen tages  o f  these  and  o the r  mar i ta l  s ta tus .  
 
Table  5 .3 :  Show s the  number  and percentages  o f  the  par t ic ipants  
according  to  the  mar i ta l  s ta tus .  
 
M a r i t a l  s t a t u s  N u m b e r  ( N )  P e r c e n t a g e s  ( % )  
S i n g l e  3 1  1 3 . 8  
M a r r i e d  1 2 4  5 5 . 1  
D i v o r c e d / s e p a r a t e d  2 1  9 . 3  
W id o w e d  4 9  2 1 . 8  
T o t a l  2 2 5  1 0 0  
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5 .3 .4  The  dis tr ibut ion  of  the  par t ic ipants  according  to  
occupat ions  
 
Many (60 .4%)  o f  the  pa r t i c ipan ts  we re  pens ione rs .  A  few were  se l f  
emp loyed  (3 .1%).  The  pe rcen tages o f  these  and  o the r  occupat iona l  
ca tego r ies  a re  shown in  F igu re  5 .2 .  
 
 
 
Figure  5 .2 :  The d is tr ibut ion  o f  t he  par t ic ipants  according  to  
occupat ions  
 
5.3 .5  The  dis tr ibut ion  o f  the  par t ic ipants  according  to  e thnic  
groups  
The  pa r t ic ipan ts  we re  most l y  So tho -speak ing  (53 .8%)  o r  Shangaan 
(43 .6%) as  shown in  F igu re  5 .3 .   
 
 
 
Figure  5 .3 :  The d is tr ibut ion  o f  the  par t ic ipants  according  to  
e thnic  groups .  Other  in  the  f igure  re fers  to  Zu lu ,  Xhosa  e tc .  
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5.3 .6  The  dis tr ibut ion  of  the  par t ic ipants  according  to  
educat ional  qual i f icat ions  
 
Jus t  over  f o r t y  pe rcen t  (41 .3%)  o f  the  pa r t i c ipan ts  had  p r imary 
schoo l  educa t ion  and  on ly  a  few (6 .7%)  had  te r t ia ry  educa t iona l  
qua l i f i ca t ion .  Othe r  educa t iona l  ca tego r ies  are  shown in  F igu re  5 .4 .  
 
 
 
F igure  5 .4 :  The d is tr ibut ion  o f  the  par t ic ipants  according  to  
educat ional  qual i f icat ion s 
 
5 .3 .7  The  dis t r ibut ion  of  t he  par t ic ipants  according  to  monthly  
income 
The  month ly  income o f  the  par t i c ipan ts  is  shown in  F igure  5 .5 .   Over  
ha l f  o f  t he  pa r t i c ipan ts  (55 .6%) ea rn  R1001 -R2000  and  
app rox ima te ly  15% d id  no t  rece ive  any  income.  Othe r  i ncome 
ca tego r ies  a re  shown in  F igu re  5 .5 .  
 
 
 
F igure  5 .5 :  The  d is tr ibut ion  o f  the  par t ic ipants  according  to  
monthly income.  
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5.3 .8  The  d is t r ibut ion  of  the  par t ic ipants  accordi ng  to  source  o f  
household income  
 
The  source  o f  househo ld  income fo r  many (61 .3%)  o f  the  
pa r t i c ipan ts  was  o ld -age  pens ion .  On ly  8 .3% rece ived  income f rom 
fo rma l  employment .  App rox imate ly  10% o f  the  pa r t i c ipan ts  d id  no t  
have  any  sou rce  o f  i n come (See F igu re  5 .6 ) .  
 
 
 
F igure  5 .6 :  The d is tr ibut ion  o f  the  par t ic ipants  according  to  
source  o f  household income .  
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5.3 .9  The dis t r ibut ion o f  t he  par t ic ipants  according  to  p lace  of  
res idence  
 
Many (68 .9%)  o f  t he  pa r t i c ipan ts  we re  res id ing  ru ra l  a reas .  The  
o ther  p laces  o f  res idence  a re  i l lus t ra ted  in  F igure  5 .7 .  
 
  
 
F igure  5 .7 :  The  d is tr ibut ion  of  the  par t ic ipants  according  to  the  
p lace  o f  res idence .  
 
5 .3 .10  The  dis t r ibut ion  o f  Body Mass  Index  and w aist  
c i rcumference  o f  the  par t ic ipants  
 
For  var ious  reasons  such  as  pa r t ic ipan ts  leav ing  ea r l y  f o r  doc to r ’s  
appo in tment ,  to  go  and  fe tch  ch i ld ren  f rom preschoo l ,  e tc ,    the  
researche r  cou ld  no t  take  B ody Mass  Index  (BMI )  measu rements  on  
a l l  t he  pa r t i c ipan ts ,  hence  BMI  were  taken  fo r  on ly  200  pa r t ic ipan ts  
(N=60)  (30%)  ma les  and  ( N=140)  (70%)  fema les .  Fo r  these  
pa r t i c ipan ts ,  the  BMI  ranged  f rom 10  to  43 .9  kg/m 2  w i th  a  mean  o f  
29 .7±5 .31  (SD) .  Th i r t y -n ine  pe rcen t  (39%)  o f  the  pa r t i c ipan ts  we re  
ove rwe igh t  (25 -29 .99kg /m 2 )  and  42% were  obese  (≥30kg /m 2 ) .   The  
pe rcen tages  o f  those  who  were  unde rwe igh t  (<18 . 5  kg /m 2 )  and  
no rma l  we igh t  (18 .5 -24 .99kg /m 2 )  were  1% and  18%,  respec t i ve ly .  
 
The  BMI  va lues  fo r  t he  ma le  par t i c ipan ts  ranged  f rom 18  to  41 .3  
kg /m 2  w i th  a  mean  o f  27 .9  ±4 .9  (SD)  and  fo r  t he  fema les ,  they 
ranged  f rom 10  to  43 .9  3  kg /m 2  w i th  a  mean  o f  30 .47±5 .31  (SD) .  
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Over  a  th i rd  (36 .7%)  o f  the  ma le  pa r t i c ipan ts  we re  ove rwe igh t  (25 -
29 .99kg /m 2 )  wh i le  nea r l y  ha l f  o f  the  fema le  pa r t i c ipan ts  (48 .6%) 
were  obese  (≥30kg /m 2 )  (See  F igu re  5 .8 ) .  
 
W a is t  c i r cumference  (W C) was measured  fo r  211  pa r t i c ipan ts  ( N=61)  
(28 .9%)  ma les  and  ( N=150)  (71 .1%)  fema les .   The  W C ranged  f rom 
72  to  203cm wi th  a  mean  o f  106 .96  (SD ±  14 .99 ) .  Fo r  t he  ma le  
pa r t i c ipan ts ,  i t  ranged  f rom 72  to  203  cm wi th  a  mean  o f  
106 .01±19.46  (SD)  and  f rom 84  to  188  wi th  a  mean  o f  107 .32  ±12 .79  
(SD)  fo r  the  fema le  par t i c ipan ts .  
 
 
 
Figure  5 .8 :  Class i f ica t ion  o f  adu l t  underw eight ,  normal  w eight ,  
overw eight  and  obesi ty among t he  par t ic ipants  according  to  
Body Mass  Index by  gender  
 
5.4  THE PREVALENCE OF VISUAL IMP AIRMENT AND  BLINDNESS 
AMONG THE P ARTICIP ANTS ,  BASED ON PRESENTING VISUAL 
ACUITY 
 
The  p reva lence  o f  v isua l  impa i rment  and  b l indness  were  f i r s t l y  
p resen ted  based  on  the  p resen t ing v i su a l  acu i t y  (PVA) .   Most  o f  the  
v i sua l  acu i t i es  (VA ’s )  we re  taken  w i thou t  op t ica l  co r rec t ion  worn ,  
because  about  88% o f  the  par t i c ipan ts  we re  no t  wear ing  any  op t ica l  
co r rec t ion .  As  ind ica ted  in  the  methodo logy ,  v isua l  impa i rment  and  
b l indness  were  ca tego r i sed  as  fo l l ows:  “M i ld ”=  PVA o f  worse  than  
6/9 .5 ,  bu t  be t te r  and  equa l  to  6 /18  ( PVA< 6 /9 .5  to  6 /18) ;  
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“Modera te ”=  PVA o f  wo rse  than  6 /18 ,  bu t  be t te r  and  equa l  t o  6 /60  
(PVA <  6 /18  to  ≥  6/60) ;  “ severe”=  PVA o f  worse  than  6 /60 ,  bu t  be t te r  
and  equa l  to  3 /60  (  PVA<6/60  to  ≥  3/60) ;  “B l i nd ”=  PVA o f  wo rse  tha n 
3 /60  (PVA <3 /60 ) .  Based  on  the  above  c lass i f i ca t ion ,  the  fo l lowing 
resu l ts  we re  ob ta ined .  
Among the  to ta l  pa r t i c ipan ts  ( N=225 )  who took  pa r t  in  th i s  s tudy,  
74 .2% o f  the  r igh t  eyes  had  v i sua l  impa i rment  and  b l indness ,  wh i le  
25 .8% had  no rma l  v i s ion .  Of  the  74 .2% who  had  v isua l  impa i rment  
and  b l indness  in  the  r igh t  eye ,  70 .7% had  v isua l  impa i r ment  
(PVA<6 /9 .5  to  ≥3/60)  and  3 .6% had  b l indness  (PVA< 3/60) .  A  la rge  
p ropo r t ion  (56%)  o f  the  r i gh t  eyes  had  modera te  v isua l  impa i rment  
and  a  few (3 .6%)  had  b l indness .  The  ca tego r ies  o f  v isua l  impa i rment  
i n  t he  r igh t  eyes  a re  shown in  Tab le  5 .4 .  
 
Tab le  5 .4 :  The category o f  uncorrec ted  visual  impai rment ,  
number  (N )  o f  eyes  and preva lence  o f  v isual  impairment  in  the  
r ight  eyes  o f  the  par t ic ipants .  
 
C a t e g o r y  n u m b e r  ( N )  P r e v a l e n c e  ( % )  
M i l d   V I  2 3  1 0 . 2  
M o d e r a t e  V I  1 2 6  5 6 . 0  
S e v e r e  V I  1 0  4 . 4  
B l i n d n e s s  8  3 . 6  
T o t a l  1 6 7  7 4 . 2  
 
Among the  225  pa r t ic ipan ts  who  pa r t ic ipa ted  in  th is  s tudy ,  75 .1% o f  
the  le f t  eyes  had  v i sua l  impa i rment  and  b l indness ,  wh i le  24 .8% had 
no rma l  v i s ion .  Of  t he  75 .1% who  had  v i sua l  impa i rment  and  
b l indness  in  the  le f t  eye ,  72 % had v i sua l  impa i rment  (PVA<6/9 .5  to  
≥3/60 )  and  3 .1% had  b l indness  (PVA< 3 /60 ) .  A  la rge  p ropo r t ion  (57 .8  
%)  o f  the  le f t  eyes  had  modera te  v i sua l  impa i rmen t  and  a  few (3 .1%) 
had  b l indness .  The  ca tegor ies  o f  v i sua l  impa i rment  i n  the  le f t  eyes  
a re  shown in  Tab le  5 .5 .  
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Table  5 .5 :  The category o f  uncorrec ted  visual  impai rment ,  
number  (N )  o f  eyes  and preva lence  o f  v isual  impairment  in  the  
le f t  e yes  of  the  par t ic ipants .  
 
C a t e g o r y  N u m b e r  ( N )  P r e v a l e n c e  ( % )  
M i l d  V I  2 3  1 0 . 2  
M o d e r a t e  V I  1 3 0  5 7 . 8  
S e v e r e  V I  9  4  
B l i n d n e s s  7  3 . 1  
T o t a l  1 6 9  7 5 . 1  
 
In  bo th  eyes ,  the re  was  a  s ign i f i can t  d i f f e rence  in  pe rcen tages  in  the  
ca tego r ies  o f  v i sua l  impa i rment  (Fo r  t he  r igh t  eyes ,  ch i - squa re=132 
wi th  3  degrees  o f  f reedom and  p - va lue<0 .0001;  f o r  the  le f t  eyes ,  ch i -
squa re=145  wi th  3  degrees  o f  f reedom and  p<0.0001 ) .  The  
pe rcen tage  o f  the  v i sua l l y  impa i red  peop le  w i th  DM (>74%)  was 
s ign i f i can t l y  h ighe r  than  tha t  o f  peop le  w i th  DM wi thou t  v i sua l  
impa i rmen t  (<26%)  (Ch i -square  tes t  o f  equa l i t y  o f  pe rcen tages;  p  <  
0 .0001 ) .  
 
5.4 .1  Soc io -demographic  r isk  fac to rs  for  v isua l  impa irment  and  
b l indness  
 
Ch i -squa re  tes ts  o f  assoc ia t ion  o f  v i sua l  impa i rment  and  b l indness  
w i th  va r ious  fac to rs  we re  pe r fo rmed .  The  conc lus ions  f rom these  
tes ts  a re  va l id  on ly  i f  a l l  the  ce l l  coun ts  a re  a t  leas t  f i ve  fo r  each  
va r iab le .  Thus  in  s i tua t ions  where  ce l l  coun ts  were  less  than  5 ;  
ad jacen t  ca tegor ies / leve ls  o f  o rd ina l  va r iab les / fac to rs  we re  
combined  in  o rde r  to  make  the  ce l l  coun ts  a t  l eas t  5  (Gav in ,  
W ambo ld t ,  So rok in ,  Levy  &  W ambo ld t  1999) .  The  ca tego r ies  “seve re  
v i sua l  impa i rment ”  and “b l indness ”  we re  combined  because  the  ce l l  
counts  o f  each  o f  them were  less  than  f i ve .  
 
151  
Table  5 .6 :  Shows the  r isk  fac tors ,  resul ts  of  chi -square  tes ts  o f  
associa t ion  (v isual ly impaired ) ,  number  o f  par t ic ipants  ( N )  and 
percentages.  Columns 2 ,  3  and  4:  degrees  o f  f reedom,  va lue  ch i -
square  ( χ ² )  tes t  s ta t is t ic ,  p -va lue  o f  the  test .  
 
R i s k  f a c t o r s  V i s u a l l y  i m p a i r e d / b l i n d  N  ( %)  
d f  χ ²
 
p - v a l u e  
G e n d e r  1  0 . 7  0 . 3 8 5  2 2 4 ( 9 9 . 6 )  
Ag e  4  5 . 7  0 . 2 2 2  2 2 5 ( 1 0 0 )  
M a r i t a l  s t a t u s  3  2 . 1  0 . 5 5 4  2 2 5 ( 1 0 0 )  
E t h n i c  g r o u p  1  1 . 5  0 . 2 1 9  2 1 9 ( 9 7 . 3  
E d u c a t i o n a l  
q u a l i f i c a t i o n  
3  9 . 7  0 . 0 2 1  2 2 3 ( 9 9 . 1 )  
M o n t h l y  i n c o m e  4  1 0 . 1  0 . 0 3 9  2 2 5  ( 1 0 0 )  
R e s i d e n c e  1  0 . 8  0 . 3 6 9  2 1 9 ( 9 7 . 3 )  
B o d y  m a s s  i n d e x  2  0 . 0  0 . 9 9 4  2 0 0 ( 8 8 . 9 )  
W a i s t  c i r c u m f e r e n c e  5  0 . 6  0 . 9 9 0  2 2 4 ( 9 9 . 6 )  
 
5.4 .1 .1  The preva lence  o f  v isual  impa i rment  and  bl indness 
according  to  age s o f  the  par t ic ipants  
 
The  p reva lence  o f  v isua l  impa i rmen t  and  b l indness  (PVA<6/9 .5  to  
<3 /60)  i n  t he  r igh t  eyes  o f  the  par t i c ipan ts  was  h igh  (58 .1%)  among 
those  who  were  60  yea rs  and  o lder ,  and  low (3 .6%)  among those  in  
the  40  to  44  yea rs  age  range  (See  F igu re  5 .9 ) .  S im i la r l y ,  the  
p reva lence  in  the  le f t  eyes  o f  t he  par t i c ipan ts  was  h igh  (59 .2%) 
among those  who  were  60  years  and  o lde r  and  low among those  
be tween  the  age  o f  40  and  49  yea rs  (4 .7%)  (See  F igu re  5 .10 ) .  There  
was  no  s ign i f i can t  assoc ia t ion  be tween  v isua l  impa i rmen t  and  
b l indness  and  age  (d f=4,  χ²  =5 .7 ,  p - va lue=0.222 ) .  
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Figure  5 .9 :  The  preva lence  o f  uncorrec ted  visual  impa irment  and  
b l indness  by age  o f  the  par t ic ipants  (Right  eyes ) .  The 
preva lence w as higher  among those  w ho w ere  60  years  and 
o lder .  
 
 
 
F igure  5 .10:  The  prevalence  o f  uncorrec ted  visual  impai rment  
and  b l indness  by age  o f  the  par t ic ipants  (Le f t  eyes ) .  The 
preva lence w as higher  among those  w ho w ere  60  years  and 
o lder .  
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5.4 .1 .2  The  prevalence  of  v isual  impai rment  and bl indness by  
gender  
 
The preva lence  o f  v i sua l  impa i rment  and  b l i ndness  was  h igher  
among the  ma le  than  among  the  fema le  pa r t i c ipan ts .  Among the  
ma les ,  the  p reva lence  was  78 .1% and  82 .8%,  in  t he  r igh t  and  le f t  
eyes  respect i ve ly .  Among the  fema les ,  i t  was  72 .5% in  bo th  the  r igh t  
and  the  le f t  eyes .  The  assoc ia t ion  be tween gende r  and  v i sua l  
impa i rmen t  and  b l i ndness  was  s ta t i s t i ca l l y  i ns ign i f i can t  ( d f=1,  χ²  = 
0 .7 ,  p=0 .385 ) .  
 
5.4 .1 .3  The  prevalence  of  v isual  impai rment  and bl indness by  
educat ional  qual i f icat ion (Right  eyes )  
 
A  two -s ided  pa i red  t - tes t  was  used  to  compare  the  me ans  o f  the  
v isua l  acu i t ies  (VA ’s )  o f  t he  r i gh t  and  le f t  eyes .  The  resu l ts  ( t -
va lue=0.47  wi th  df=224,  p=0.638 )  a t  the  0 .1  leve l  o f  s ign i f i cance  
showed  tha t  the re  was  no  s ign i f i can t  d i f f e rence  be tween  the  means 
of  the  VA ’s  o f  t he  two  eyes .  I t  was  the re fo re  d ec ided  tha t  whe re  
app l icab le  da ta  f rom the  r igh t  eye  was  used  (de ta i ls  in  Chap te r  6 ) .  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  was  h igh  (32 .7%) 
among par t i c ipan ts  w i th  p r imary  educa t ion  and  low (3 .6 %)  among 
those  wi th  te r t ia ry  educa t ion .  Among th e  57  pa r t ic ipan ts  w i th  no  
educa t ion ,  82 .5  %(  47 /57 )  were  v isua l l y  impa i red ,  and  17 .5% (10 /57 )  
had  no rma l  v i s ion  (see  Tab le  5 .7 ) .  The  assoc ia t ion  be tween 
educa t ion  qua l i f i ca t ion  and  v i sua l  impa i rment  and  b l indness  was 
s ta t is t i ca l l y  s ign i f i can t  (df  =3,  χ²=9.7 ,  p=0 .021 )  a t  the  0 .1  leve l  o f  
s ign i f i cance .  
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Tab le  5 .7 :  The  preva lence  and d is tr ibut ion  of  v isual  s ta tus  by 
educat ional  qual i f icat ion (Right  eyes )  
 
E d u c a t i o n a l  
q u a l i f i c a t i o n  
V i s u a l l y  
i m p a i r e d / b l i n d  
N  ( %)  
N o t  v i s u a l l y  
i m p a i r e d  N  
( % )  
T o t a l  
N  ( %)  
N o  e d u c a t i o n  4 7   ( 2 1 . 1 )  1 0  ( 4 . 5 )  5 7  ( 2 5 . 6 )  
P r im a r y  s c h o o l  7 3   ( 3 2 . 7 )  1 9  ( 8 . 5 )  9 2  ( 4 1 . 3 )  
H i g h  s c h o o l  3 8   ( 1 7 )  2 1  ( 9 . 4 )  5 9  ( 2 6 . 5 )  
T e r t i a r y  8   ( 3 . 6 )  7  ( 3 . 1 )  1 5  ( 6 . 7 )  
T o t a l  1 6 6 ( 7 4 . 4 )  5 7  ( 2 5 . 5 )  2 2 3  ( 1 0 0 )  
 
5.5 .1 .4  The  prevalence  of  v isual  impai rment  and bl indness b y  
monthly  income (R ight  eyes)  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l i ndness  was  h igh e r  (52%) 
among pa r t i c ipan ts  ea rn ing  ≤R2000  than  those  ea rn ing  >R2000 
(10 .2%)  (Tab le  5 .8 ) .  The re  was  a  s ign i f i can t  assoc ia t ion  be tween 
v i sua l  impa i rment  and  b l indness  a nd  month ly  income (df=2 ,  χ²  
=0 .928 ,  p=0 .039 )  a t  the  0 .1  leve l  o f  s ign i f i cance .  The  p robab i l i t y  o f  
those  ea rn ing  be tween  R1001 -R2000  be ing  v i sua l l y  impa i red  i s  3 .14  
t imes  tha t  o f  those  earn ing  R2000 and  h ighe r .  
 
Tab le  5 .8 :  The  preva lence  and d is tr ibut ion  of  v isual  s ta tus  by 
monthly income  (R ight  eyes )  
 
M o n t h l y  i n c o m e  V i s u a l l y  
i m p a i r e d / b l i n d  N ( % )  
N o t  v i s u a l l y  
i m p a i r e d  N  ( %)  
T o t a l  N  ( % )  
N o  i n c o m e  2 7  ( 1 2 )  7  ( 3 . 1 )  3 4    ( 1 5 . 1 )  
R 0 - R 5 0 0  1 1  ( 4 . 9 )  4  ( 1 . 8 )  1 5    ( 6 . 7 )  
R 5 0 1 - R 1 0 0 0  7  ( 3 . 1 )  8  ( 3 . 6 )  1 5    ( 6 . 7 )  
R 1 0 0 1 - R 2 0 0 0  9 9  ( 4 4 )  2 6  ( 1 1 . 6 )  1 2 5  ( 5 5 . 6 )  
> R 2 0 0 0  2 3  ( 1 0 . 2 )  1 3  ( 5 . 8 )  3 6    ( 1 6 . 0 )  
T o t a l  1 6 7  ( 7 4 . 2 )  5 8  ( 2 5 . 8 )  2 2 5  ( 1 0 0 )  
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5.4 .1 .5  Prevalence  o f  v isual  impai rment  and  bl indness  according 
to  mari ta l  s ta tus  
 
The p reva lence  o f  v i sua l  impa i rment  and  b l indness  among the  
w idowed,  t he  d ivo rced / sepa ra ted ,  the  s ing le  and  the  mar r ied  was  
87 .8% (43 /49) ,  80 .9% (17 /21) ,  74 .2% (23 /31 )  and  67 .7% (84 /124) ,  
respect i ve ly  (See F igu re  5 .11 ) .  The re  was  no  s ign i f i can t  assoc ia t ion  
be tween mar i ta l  s ta tus  and  v i sua l  impa i rment  and  b l indness  ( df=3 ,  χ²  
=2.1 ,  p=0.554 ) .  
 
 
 
Figure  5 .11:  The  prevalence  o f  uncorrec ted  visual  impai rment  
and  bl indness by mar i ta l  s ta tus  
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5.4 .1 .6  The  preva lence  o f  uncorrected  v isual  impa irment  and 
b l indness  according  to  p lace  of  res idence  
 
The  p reva lence  o f  v i sua l  impa i rmen t  and  b l indness   among those  
who  l i ved  in  the  ru ra l ,  i n fo rma l  se t t lemen t ,  semi -u rban ,  u rban  and  
o ther  a reas  was  76 .1% (118 /155 ) ,  50% (2 /4 ) ,  70 .3% (45 /64 ) ,  and  
100% (1 )  f o r  u rban  and  o the r  a reas ,  respect i ve ly  (See  F igu re  5 .12 ) .  
The re  was  no  assoc ia t ion  be twe en  v i sua l  impa i rment  and  b l indness  
and  p lace  o f  res idence  ( df=1 ,  χ²  =  0 .8 ,  p=0.369 ) .  
 
 
 
Figure  5 .12:   The  prevalence  o f  uncorrec ted  visual  impai rment  
and  bl indness according to  p lace  o f  res idence  
157  
 
5.4 .1 .7  The  preva lence  o f  uncorrected  v isual  impa irment  and 
b l indness  according  to  e thnic  groups  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  among  the  Sotho ,  
Shangaan,  Venda  and  Othe r  e thn ic  g roup  was 77 .7% (94 /121) ,  
70 .4% (69 /98) ,  33 .3% (1 /3 )  and  100% (3 /3 ) ,  respect i ve ly  (See  F igu re  
5 .13) .  The re  was  no  s ign i f i can t  assoc ia t ion  be tween  v i sua l  
impa i rmen t  and  b l i ndness  an d  e thn ic i t y  (d f  =1,  χ²  = 1 .5 ,  p=0.220) .  
 
 
 
F igure  5 .13:  The  prevalence  o f  uncorrec ted  visual  impai rment  
and  b l indness  among d i f fe rent  e thn ic  groups.  Other  in  th is  
f igure  re fers  to  Xhosa,  Zu lu ,  Sw az i  e thnic  groups  e tc .  
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5 .4 .2  Anthropometr ic  r isk  factors  for  v isual  impa irment  and 
b l indness  
 
5.4 .2 .1  The  prevalence  of  v isual  impai rment  and bl indness by  
we ight  ca tegor ies  accord ing to  Body  Mass Index  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  was  the  h ighes t  
(42 .9%) among pa r t ic ipan ts  who were  obese  and  the  lowest  (0 .7%)  
among those  who were  underwe igh t  (See  F igu re  5 .14 ) .  The  was  no  
assoc ia t ion  be tween  v i sua l  impa i rment  and  b l indness  and  BMI  ( df= 
2 ,  χ²  =0.2 ,  p=0 .928 )  
 
 
 
F igure  5 .14:  The  prevalence  o f  uncorrec ted  visual  impai rment  
and  b l indness  by w eight  categor ies  ac cording to  Body Mass 
Index  
 
5.4 .2 .2  The  preva lence  o f  uncorrected  v isual  impa irment  and 
b l indness  by  weight  categor ies  ac cording  to  waist  c i rcumference   
 
The preva lence  o f  v i sua l  impa i rment  and  b l indness  was  h igher  
among ma les  w i th  >94cm wa is t  c i r cumference  (W C)  (81 .9%)  than  
among those  wi th  ≤94cm W C (66 .7%).  Among the  fema les ,  the  
preva lence  was  72 .7% among those  wi th  >80cm,  and  the re  we re  no  
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f ema les  w i th  W C o f  ≤80cm.  The re  was  no  assoc ia t ion  be tween  v i sua l  
impa i rmen t  and  b l i ndness  and  W C ( df=5 ,  χ²=2.8 ,  p=0 .737 ) .  
 
5 .5  PREV ALENCE OF VISUAL  IMP AIRMENT AND BLIND NESS 
AMONG THE P ARTICIP AN TS AFTER OPTICAL CORRECTION 
 
W i th  op t i ca l  co r rec t ion ,  t he  p reva lence  o f  v isua l  impa i rment  and  
b l indness  (AVA<6.9 .5  to  <3 /60 )  in  the  r igh t  eyes  dec reased  f rom 
74 .2% to  44 .9%,  and  the  pe rcen tage  o f  r i gh t  eyes  w i th  no rma l  v i s ion  
inc reased  f rom 25 .8% to  55 .1%.  Of  the  44 .9% o f  the  r igh t  eyes  w i th  
v i sua l  impa i rment  a nd  b l indness ,  41 .3% had  v i sua l  impa i rment  and  
3 .6% had  b l indness .  About  a  th i rd  (31%)  o f  those  wi th  v i sua l  
impa i rmen t  had  modera te  v isua l  impa i rment  (AVA<6/18  to  ≥  6 /60 )  
(See  Tab le  5 .9 )  
 
Table  5 .9 :  The  ca tegor ies  o f  corrected  visua l  impa irment  (V I ) ,  
number  (N )  o f  eyes  and prevalence  o f  v isua l  impai rment  and  
b l indness   in  the  r i ght  e yes  
 
C a t e g o r y  N u m b e r  ( N )  P r e v a l e n c e  ( % )  
M i l d  V I  1 5  6 . 7  
M o d e r a t e  V I  7 0  3 1  
S e v e r e  V I  8  3 . 6  
B l i n d n e s s  8  3 . 6  
T o t a l  1 0 1  4 4 . 9  
 
In  the  le f t  eyes ,  the  p reva lence  o f  v i sua l  impa i rment  and  b l indness  
dec reased f rom 75 .1% to  45 .3% and  the  pe rcen tage  o f  those  wi th  
no rma l  v is ion  increased  f rom 24 .9% to  54 .7%.  Of  the  45 .3% wi th  
v i sua l  impa i rment  and  b l indness ,  42 .2% had  v i sua l  impa i rment  and  
3 .1% had b l i ndness  (See Tab le  5 .10 ) .  
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Table  5 .10 :  The  ca tegor ies  o f  cor rec ted  visual  impai rment  (V I ) ,  
number  (N )  o f  eyes  and preva lence  o f  v isual  impairment  in  the  
le f t  e yes   
 
C a t e g o r y  N u m b e r  ( N )  P r e v a l e n c e  ( % )  
M i l d  V I  2 1  9 . 3  
M o d e r a t e  V I  6 7  2 9 . 8  
S e v e r e  V I  7  3 . 1  
B l i n d n e s s  7  3 . 1  
T o t a l  1 0 2  4 5 . 3  
 
The  ch i -squa re  tes t  o f  equa l i t y  o f  the  pe rcen tages  o f  t he  par t i c ipan ts  
in  the  ca tego r ies  o f  v isua l  impa i rment  and  b l indness  in  bo th  eyes  
ind ica ted  inequa l i t y  in  bo th  eyes  (Fo r  the  r igh t  eyes :  ch i -
squa re=144,  3  degree  o f  f reedom ,  p  <0 .0001;  f o r  the  le f t  eyes :  ch i -
squa re=135,  3  degree  o f  f reedom,  p  <0 .0001 ) .  
 
5.5 .1  Socio -demographic  r isk  fac tors  for  corrected  visual  
impa irment  and b l indness  
 
The  resu l ts  o f  the  c h i -squa re  tes ts  o f  assoc ia t ion  be tween  v i sua l  
impa i rmen t  and  b l indness  va r iab les  and  soc io -demograph ic  r i sk  
fac to rs  as  we l l  as  the  an th ropomet r i c  r i sk  fac to rs  a re  shown  in  T ab le  
5 .11 .  
161  
Table  5 .11 :  Shows the  r isk  fac tors ,  resul ts  o f  chi -square  tes ts  o f  
associa t ion  (v isual ly impaired ) ,  number  o f  par t ic ipants  ( N )  and 
percentages  (%) .  Columns 2 ,  3  and  4  show  degrees  o f  f reedom,  
va lue  ch i -square  (χ² )  tes t  s ta t is t ic ,  p -va lue  o f  the  tes t .  
 
R i s k  f a c t o r s  V i s u a l l y  i m p a i r e d / b l i n d  N  ( %)  
d f  χ ²
 
p - v a l u e  
G e n d e r  1  0 . 1  0 . 7 9 9  2 2 4 ( 9 9 . 6 )  
A g e  4  1 1 . 2  0 . 0 2  2 2 5 ( 1 0 0 )  
M a r i t a l  s t a t u s  3  3 . 8  0 . 2 8 5  2 2 5 ( 1 0 0 )  
E t h n i c  g r o u p  1  1 . 0  0 . 3 2 6  2 1 9 ( 9 7 . 3  
E d u c a t i o n a l  
q u a l i f i c a t i o n  
3  5 . 2  0 . 1 5 6  2 2 3 ( 9 9 . 1 )  
M o n t h l y  i n c o m e  4  1 4 . 0  0 . 0 0 7  2 2 5  ( 1 0 0 )  
R e s i d e n c e  1  1 . 1  0 . 2 9 9  2 1 9 ( 9 7 . 3 )  
B o d y  m a s s  i n d e x  2  0 . 0  0 . 9 9 4  2 0 0 ( 8 8 . 9 )  
W a i s t  c i r c u m f e r e n c e  5  0 . 6  0 . 9 9 0  2 2 4 ( 9 9 . 6 )  
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5.5 .1 .1  The  preva lence  o f  correc ted  v isua l  impai rment  and 
b l indness  accordi ng  to  age  o f  the  par t ic ipants  
 
The  p reva lence  o f  v isua l  impa i rmen t  and  b l indness  (AVA<6/9 .5  to  
<3 /60)  in  the  r igh t  eyes  o f  the  pa r t i c ipan ts  was  29 .3% among those  
who  were  60  years  and  o lder ,  0 .9% among those  in  the  40  to  44  
yea rs  age  range (See  F igure  5 .15 ) .   The  p reva lence  in  the  le f t  eyes  
o f  t he  pa r t ic ipan ts  was 29 .8% among those  who  were  60  years  and  
o lde r  and  0 .9% among those  be tween  the  age  o f  40  and  44  yea rs  
(See  F igu re  5 .16 ) .  The re  was  a  s ign i f i can t  assoc ia t ion  be tween  
v i sua l  impa i rment  and  b l indness  and  age  a t  t he  0 .1  leve l  o f  
s ign i f i cance  (df=4,  χ²  =11 .2 ,  p - va lue=0.02) .  
 
 
 
Figure  5 .15:  The preva lence o f  corrected  visua l  impai rment  and 
b l indness  by age o f  the  par t ic ipants  (R ight  eyes )  
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Figure  5 .16:  The preva lence o f  corrected  visua l  impai rment  and 
b l indness  by age o f  the  par t ic ipants  (Le f t  eyes )  
 
5.5 .1 .2  The  preva lence  o f  correc ted  v isua l  impai rment  and 
b l indness  by  gender  
 
The preva lence  o f  v i sua l  imp a i rment  and  b l indness  in  the  r igh t  and  
le f t  eyes  o f  ma les  was  50% and 43 .8%,  respec t ive ly .  Among the  
fema les ,  i t  was  45 .6  % and  43 .8% in  the  r igh t  and  the  le f t  eyes ,  
respect i ve ly .  The  assoc ia t ion  be tween  v i sua l  impa i rment  and  
b l indness  and  gende r  was  s ta t i s t i ca l l y  ins ign i f i can t  ( df=1,  χ²  =0 .1 ,  
p=0.799 ) .  
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5.5 .1 .3  The  preva lence  o f  correc ted  v isua l  impai rment  and 
b l indness  according  to  educat ional  qual i f ica t ion s  (R ight  eyes)  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  was  19 .3% 
among pa r t ic ipan ts  w i th  p r imary  educa t ion  and  2 .7% am ong those  
wi th  te r t ia ry  educa t ion .  Among the  57  pa r t ic ip an ts  w i th  no  educa t ion ,  
54 .4% (31 /57 )  were  v i sua l l y  impa i red ,  and  45 .6% (26 /57)  h ad  no rma l  
v i s ion  (see  Tab le  5 .9 ) .  The assoc ia t ion  be tween  educa t ion  
qua l i f i ca t ion  and  v i sua l  impa i rment  and  b l indness  w as  no t  
s ta t is t i ca l l y  s ign i f i can t  ( df=3 ,  χ²=5.2 ,  p=0.156 ) .  
 
Table  5 .12 :  The  preva lence and d is tr ibut ion o f  v isual  s ta tus  by 
educat ional  qual i f icat ion (Right  eyes )  
 
E d u c a t i o n a l  
q u a l i f i c a t i o n  
V i s u a l l y  
i m p a i r e d / b l i n d  
N  ( %)  
N o t  v i s u a l l y  
i m p a i r e d  
N  ( %)  
T o t a l  
 
N  ( %)  
N o  e d u c a t i o n  3 1   ( 1 3 . 9 )  2 6  ( 1 1 . 7 )  5 7  ( 2 5 . 6 )  
P r im a r y  s c h o o l  4 3   ( 1 9 . 3 )  4 9  ( 3 9 . 8 )  9 2  ( 4 1 . 2 )  
H i g h  s c h o o l  2 0   ( 9 )  3 9  ( 3 1 . 7 )  5 9  ( 2 6 . 5 )  
T e r t i a r y  6    ( 2 . 7 )  9   ( 7 . 3 )  1 5  ( 6 . 7 )  
T o t a l  1 0 0 ( 4 4 . 8 )  1 2 3 ( 5 5 . 2 )  2 2 3  ( 1 0 0 )  
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5.5 .1 .4  The  preva lence  o f  correc ted  visua l  impai rment  and 
b l indness  according  to  month ly income (Right  eyes )  
 
The preva lence  o f  v i sua l  impa i rment  and  b l indness  was  h igher  
(29 .8%) among pa r t ic ipan ts  w i th  a  month ly  i ncome o f  ≤R2000   t han  
among those  ea rn ing  >R2000  (4%)  (See  Tab le  5 .13 ) .  The re  was a  
s ign i f i can t  assoc ia t ion  be tween v i sua l  impa i rment  and  b l indness  and  
month ly  income (df=4 ,  χ²=14.0 ,  p=0.007 ) .  
 
Tab le  5 .13 :  The  preva lence and d is tr ibut ion o f  v isual  s ta tus  by 
monthly income (R ight  eyes )  
 
M o n t h l y  
i n c o m e  
V i s u a l l y  
i m p a i r e d / b l i n d  
N  ( %)  
N o t  v i s u a l l y  
i m p a i r e d  
N  ( %)  
T o t a l  
 
N  ( %)  
N o  i n c o m e  1 7  ( 7 . 6 )  1 7  ( 7 . 6 )  3 4    ( 1 5 . 1 )  
R 0 - R 5 0 0  4   ( 1 . 8 )  1 1  ( 4 . 9 )  1 5    ( 6 . 7 )  
R 5 0 1 - R 1 0 0 0  4   ( 1 . 8 )  1 1  ( 4 . 9 )  1 5    ( 6 . 7 )  
R 1 0 0 1 - R 2 0 0 0  6 7   ( 2 9 . 8 )  5 8  ( 2 5 . 8 )  1 2 5  ( 5 5 . 6 )  
> R 2 0 0 0  9   ( 4 )  2 7  ( 1 2 )  3 6    ( 1 6 . 0 )  
T o t a l  1 0 1  ( 4 4 . 9 )  1 2 4  ( 5 5 . 1 )  2 2 5  ( 1 0 0 )  
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5.5 .1 .5  Prevalence  o f  cor rec ted  v isua l  impairment  and  bl indness 
according  to  mari ta l  s ta tus  
 
The  p reva lence  among the  s ing le ,  mar r ied ,  t he  d i vorced /sepa ra ted ,  
and  the  w idowed  was  51 .6% (16 /31 ) ,  41 .1% (51 /124 ) ,  42 .9 % (9 /21 )  
and  61 .2% (30 /49 ) ,  respec t i ve ly  (See  F igu re  5 .17) .   The re  was  no  
s ign i f i can t  assoc ia t ion  be tween  mar i ta l  s ta tus  and  v isua l  impa i rment  
and  b l indness  (df=3,  χ²=3 .8 ,  p=0.285 ) .  
 
 
 
F igure  5 .17:  The  prevalence  o f  v isual  impa irment  and bl indness 
by mar i ta l  s ta tus  
 
5.5 .1 .6  The  preva lence  o f  correc ted  v isua l  impai rment  and 
b l indness  according  to  p lace  of  res idence  
 
The  p reva lence  among those  l i v ing in  the  ru ra l  and  sem i -u rban  a reas  
was  43 .9% (68 /155 )  an d  51 .6% (33 /64) ,  respect i ve ly .  There  was  no  
v i sua l  impa i rment  and  b l indness  among those  l i v ing  in  the  o ther  
p laces  o f  res idence  as  i l lus t ra ted  in  F igu re  5 .18 .  The re  was  no  
s ign i f i can t  assoc ia t ion  be tween v i sua l  impa i rment  and  b l indness  and  
p lace  o f  res iden ce  (d f=1,  χ²=1.1 ,  p=0.299) .  
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F igure  5 .18:   The  prevalence  of  v isua l  impairment  and  bl indness 
according  to  p lace  o f  res idence  
 
5.5 .1 .7  The  preva lence  o f  correc ted  v isua l  impai rment  and 
b l indness  according  to  e thnic  groups  
 
The preva lence  among the  So tho ,  Shangaan,  Venda  and  O the r  
e thn ic  g roup  was 41 .3% (50 /121 ) ,  50% (47 /98 ) ,  33 .3% (1 /3 )  and  
100% (3 /3 ) ,  respec t i ve ly  (See F igu re  5 .19 ) . .  The re  was  no  
s ign i f i can t  assoc ia t ion  be tween v i sua l  impa i rment  and  b l indness  and  
e thn ic  g roups (df=1,  χ²  =1 ,  p=0 .326 ) .  
 
 
 
Figure  5 .19:  The prevalence  o f  v isual  impa irment  and bl indness 
according  to  e thn ic  groups  
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5 .5 .2  Anthropometr ic  r isk  factors  for  v isual  impa irment  and 
b l indness  
 
5.5 .2 .1  The  preva lence  o f  correc ted  v isua l  impai rment  and 
b l indness  by  weight  categ or ies  acc ording  to  Body Mass  Index   
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  was  the  h ighes t  
(18 .5%) among pa r t ic ipan ts  who were  obese  and  the  lowes t  (1%)  
among those  who  were  unde rwe igh t  (F igu re  5 .20 ) .  There  was  no  
assoc ia t ion  be tween  v i sua l  impa i rmen t  a nd  b l indness  and  BMI  ( df=2,  
χ²=0.0 ,  p=0.994) .  
 
 
 
F igure  5 .20:  The prevalence  o f  v isual  impa irment  and bl indness 
by w eight  ca tegor ies  according to  Body Mass I ndex  
 
5.5 .2 .2  The  prevalence  of  v isual  impai rment  and bl indness by  
we ight  ca tegor ies  acc ord ing to  waist  c i rcumference   
 
The  p reva lence  o f  v i sua l  imp a i rment  and  b l indness  among the  ma les  
w i th  wa is t  c i rcumfe rence  o f  >94cm was  46% and  i t  was  36 .4% among 
those  wi th  wa is t  c i rcumference  o f  ≤94cm .  Among the  fema les ,  t he  
p reva lence  was  53 .9% among those  wi th  W C >80cm.  The re  were  no  
fema les  wi th  ≤80cm wa is t  c i r cumfe rence .  The  was no  assoc ia t ion  
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be tween  v i sua l  impa i rment  and  b l i ndness  and  wa is t  c i rcumference  
(df=5 ,  χ²=0.6 ,  p=0.990)  
 
5 .6  THE CAUSES OF VISUAL IMP AIRMENT AND BLINDNESS 
AMONG THE P ARTICIP ANTS BEFORE OPTICAL CORRECTION 
 
The  ma in  causes o f  v i sua l  impa i rment  and  b l indness  in  dec reas ing 
o rde r  a re  shown in  Tab le  5 .1 4 .  
 
The  lead ing  cause  o f  v i sua l  impa i rment  and  b l indness  in  bo th  eyes  
o f  the  pa r t i c ipan ts  was  re f rac t i ve  e r ro r  (49 .5%) ,  f o l lowed  by  ca ta rac t  
(24 .7%),  d iabe t i c  re t inopa thy  (3 .8%) ,  and  g laucoma (2 .2%) .  In  some 
cases,  t he  cause  o f  v i sua l  impa i rmen t  and  b l indness  in  the  r igh t  eye  
was  d i f f e ren t  f rom the  cause  in  the  le f t  eye  o f  the  pa r t ic ipan ts ;  
there fo re ,  these  causes  were  g rouped  toge t he r  as  i l lus t ra ted  in  
Tab le  5 .14 .   About  5% o f  v i sua l  impa i rment  and  b l i ndness  was  due  
to  o ther  causes  such  as  s t roke ,  s t rab ismus,  re t ina l  sca rs ,  e tc  (See  
Tab le  5 .14 ) .  
 
The  to ta l  number  o f  pa r t i c ipan ts  (182 )  in  Tab le  5 .14  i s  more  than  the  
167  repo r ted  p rev ious ly  i n  Tab l e  5 .4 .  Th is  is  because  a  pa r t i c ipan t  
may be  v i sua l l y  impa i red  due  to  more  than  one  cause .  Fo r  ins tance ,  
re f rac t i ve  e r ro r  may be  the  cause  in  one  eye  and  ca ta rac t  the  cause  
in  t he  o ther  as  i l lus t ra ted  in  Tab le  5 .14 .  
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Table  5 .14 :  The  causes  o f  v isual  impai rment  and  bl indness  in  
eyes ,  number  and percentages o f  par t ic ipants  
 
C a u s e s  o f  v i s u a l  i m p a i r m e n t  a n d  
b l i n d n e s s  
N u m b e r  ( N )  o f  
p a r t i c i p a n t s  
P e r c e n t a g e s  
( % )  
R e f r a c t i v e  e r r o r  9 0  4 9 . 5  
C a t a r a c t  4 5  2 4 . 7  
C a t a r a c t  a n d  r e f r a c t i v e  e r r o r  1 8  9 . 9  
O t h e r  9  4 . 9  
D i a b e t i c  r e t i n o p a t h y  7  3 . 8  
G l a u c o m a  4  2 . 2  
D i a b e t i c  r e t i n o p a t h y  a n d  r e f r a c t i v e  
e r r o r  
2  1 . 1  
G l a u c o m a   a n d  r e f r a c t i v e  e r r o r  2  1 . 1  
Am b l yo p i a   a n d  r e f r a c t i v e  e r r o r  2  1 . 1  
Am b l yo p i a  1  0 . 6  
C o r n e a l  o p a c i t y  1  0 . 6  
C o r n e a l  o p a c i t y  a n d  c a t a r a c t  1  0 . 6  
T o t a l  1 8 2  1 0 0  
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5 .6 .1  The causes o f  uncorrected  visua l  impairment  and bl indness 
in  the  r ight  and  le f t  eyes  o f  the  par t ic ipants  
 
The  lead ing  causes  o f  v i sua l  impa i rment  and  b l indness  among the  
r igh t  eyes  o f  the  par t i c ipan ts  was  re f rac t i ve  e r ro r  (50 .9%)  and  
ca ta rac t  (32 .3% )  (See  F igu re  5 .21 ) .   O the r  causes  were  respons ib le  
fo r  5 .4% o f  v isua l  impa i rment  and  b l indness  in  these  eyes .   
S im i la r l y ,  in  the  le f t  eyes ,  re f rac t ive  e r ro r  (52%)  was  the  lead ing 
cause  o f  v i sua l  impa i rmen t  and  b l indness ,  f o l lowed  by  ca ta rac t  
(31 .4%),  g laucoma (3 .6%)  e tc .  Othe r  causes  were  respons ib le  fo r  
4 .7% o f  v isua l  impa i rment  and  b l i ndness  in  these  eyes  (See  F igu re  
5 .21) .  
 
 
 
F igure  5 .21:  The causes  o f  uncorrec ted visual  impai rment  and 
b l indness  in  the  r ight  and  le f t  eyes  o f  the  par t ic ipants  
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5.6 .2  The causes o f  uncorrected  visua l  impairment  and bl indness 
in  the  r ight  and  le f t  eyes  o f  the  par t ic ipants  by gender  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l i ndness  du e  to  re f rac t i ve  
e r ro r  i n  the  r igh t  eyes  o f  ma les  and  females  was  62% and  44 .4% 
respect i ve l y .  The  p reva lence  due  to  ca ta rac t  in  the  r igh t  eyes  o f  
ma les  and  females  was  22% and 36 .7%,  respect ive ly  (See  F igu re  
5 .22) .   
 
 
 
F igure  5 .22:  The causes  o f  uncorrec ted visual  impai rment  and 
b l indness  in  the  r ight  eyes  o f  males  and females  
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In  the  le f t  eye s ,  the  p reva lence  due  to  re f rac t i ve  e r ro r  among the  
ma les  was  52 .8% and  among the  fema les  was  42 .7%).  The  
p reva lence  due  to  ca ta rac t  was  22 .6% and  39 .3% among the  ma les  
and  females ,  respect i ve ly  (See F igure  5 .23 ) .  
 
 
 
F igure  5 .23:  The causes  o f  uncorrec ted  visual  impai rment  and 
b l indness  in  the  le f t  e yes  of  ma les  and females  
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5 .6 .3  The causes o f  uncorrected  visua l  impairment  and bl indness 
in  the  r ight  and  le f t  eyes  o f  the  par t ic ipants  by age  
 
In  bo th  the  r igh t  and  the  le f t  eyes  o f  the  pa r t i c ipan ts ,  ca ta rac t  was 
the  ma jo r  cause  o f  v i sua l  impa i rmen t  and  b l indness  am ong those  
be tween the  ages o f  60  yea rs  and  o lde r .  Howeve r ,  be low the  age  o f  
60  yea rs ,  re f rac t i ve  e r ro r  was  the  ma jo r  cause  (Tab le  5 .15  and  
5 .16) .  
 
Table  5 .15 :  The d is tr ibut ion  o f  the  causes  of  uncorrec ted  visual  
impa irment  and  b l indness  in  the  r ight  e yes o f  the  par t ic ipants  by 
age  
 
 
                    Ag e  g r o u p  ( Y e a r s )   
C a u s e  4 0 - 4 9  
N  ( % )  
5 0 - 5 9  
N  ( % )  
≥ 6 0  
N  ( % )  
U n k n o w n  
N  ( % )  
R e f r a c t i v e  
e r r o r  
8  ( 6 1 . 5 )  
 
3 4  ( 7 3 . 9 )  3 9  ( 4 3 . 8 )  4  ( 5 7 . 1 )  
C a t a r a c t  2  ( 1 5 . 4 )  5   ( 1 0 . 9 )  4 3  ( 4 8 . 3 )  3  ( 4 2 . 9 )  
D i a b e t i c  
r e t i n o p a t h y  
0  3   ( 6 . 5 )  4    ( 4 . 5 )  0  
G l a u c o m a  1  ( 7 . 7 )  1   ( 2 . 2 )  2   ( 2 . 2 )  0  
C o r n e a l  
o p a c i t y  
1  ( 7 . 7 )  0  1   ( 1 . 1 )  0  
Am b l yo p i a   1  ( 7 . 7 )  0  0  0  
O t h e r   0  3   ( 6 . 5 )  0  0  
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Tab le  5 .16 :  The causes  o f  uncorrected  visua l  impa irment  and  
b l indness  in  the  le f t  e yes  of  the  par t ic ipants  by age  
 
                    Ag e  g r o u p  ( Y e a r s )   
C a u s e  4 0 - 4 9  
N  ( % )  
5 0 - 5 9  
N  ( % )  
≥ 6 0  
N  ( % )  
U n k n o w n  
N  ( % )  
R e f r a c t i v e  
e r r o r  
1 0  ( 7 1 . 4 )  
 
3 5  ( 7 9 . 6 )  4 0  ( 3 9 . 2 )  2  ( 2 8 . 6 )  
C a t a r a c t  1   ( 7 . 1 )  2    ( 4 . 6 )  4 9  ( 4 8 )  4  ( 5 7 . 1 )  
D i a b e t i c  
r e t i n o p a t h y  
0  3    ( 6 . 8 )  3    ( 2 . 9 )  0  
G l a u c o m a  1   ( 7 . 1 )  1    ( 2 . 2 )  2    ( 2 )  1  ( 1 4 . 3 )  
C o r n e a l  
o p a c i t y  
1   ( 7 . 1 )  0  0  0  
Am b l yo p i a   1   ( 7 . 1 )  0  2    ( 2 )  0  
O t h e r   0  3   ( 6 . 8 )  6    ( 5 . 9 )  0  
 
 
5 .7  CAUSES OF V ISUAL IMP AIRMENT AND BLINDNESS AFTER 
OPTICAL CORRECTION 
 
The  lead ing  cause  o f  v i sua l  impa i rment  and  b l indness  in  bo th  eyes  
o f  the  pa r t i c ipan ts  a f te r  op t ica l  co r rec t ion  was  ca ta ra c t  (76 .8%),  
f o l lowed  by  d iabe t i c  re t inopa thy  (7 .1%)  and  g laucoma (3 .6%) .  About  
8% o f  v isua l  impa i rment  and  b l indness  was  due  to  o the r  causes such  
as  s t roke ,  s t rab ismus ,  re t ina l  sca rs ,  e tc  (See Tab le  5 .17 ) .  
 
The  to ta l  number  o f  par t i c ipan ts  (112 )  in  Tab le  5 .17  be low i s  more  
than  the  101  repo r ted  p rev ious ly  i n  Tab le  5 .8 .  Th is  i s  because  a  
pa r t i c ipan t  may be  v i sua l l y  impa i red  due  to  more  than  one  cause .  
Fo r  ins tance ,  ca ta rac t  may be  the  cause  in  one  eye  and  re f rac t i ve  
e r ro r  the  cause  in  the  o t he r  as  i l lus t ra te d  in  Tab le  5 .17 .  
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Tab le  5 .17 :  The  causes  o f  corrected  visual  impai rment  and  
b l indness  in  eyes ,  number  (N )  and  percentages o f  par t ic ipants  
 
C a u s e s  N u m b e r  ( N )  P e r c e n t a g e s  ( % )  
C a t a r a c t  8 6  7 6 . 8  
O t h e r  9  8  
D i a b e t i c  r e t i n o p a t h y  8  7 . 1  
G l a u c o m a  4  3 . 6  
Am b l yo p i a  3  2 . 7  
C o r n e a l  o p a c i t y  2  1 . 8  
T o t a l  1 1 2  1 0 0  
 
 
5 .7 .1  The  causes o f  correc ted  visual  impai rment  and  b l indness  in  
the  r ight  and le f t  e yes  of  the  par t ic ipants  
 
The  lead ing  cause  o f  co r rec ted  V I  and  b l indness  among the  r igh t  
eyes  o f  the  pa r t ic ipan ts  was  ca ta rac t  (76 .5%),  f o l lowed  by  DR  (6 .1%)  
and  g laucoma (4 .1%) .  Other  causes  were  respons ib le  fo r  9 .2% o f  V I  
and  b l indness  in  t hese  eyes .   S im i la r l y ,  in  the  le f t  eyes ,  ca ta rac t  
(75 .8%) was the  le ad ing  cause ,  f o l lowed  by  DR  (7 .1%)  and  g laucoma 
(4%).  Othe r  causes  w ere  respons ib le  fo r  8 .1% o f  v i sua l  impa i rment  
and  b l indness  in  these  eyes  (See F igu re  5 .24 ) .  
 
 
 
F igure  5 .24  The causes  o f  corrected  visua l  impai rment  and 
b l indness  in  the  r ight  and  le f t  eyes  o f  the  par t ic ipants .  
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5 .7 .2  The  causes o f  correc ted  visual  impai rment  and  b l indness  in  
the  r ight  and le f t  e yes  of  the  par t ic ipants  by gender  
 
The  p reva lence  o f  co r rec ted  V I  and  b l indness  due  to  ca ta rac t  was  
78 .3% and  70 .3% in  the  r igh t  eyes  o f  ma les  and  fema les ,  
respect i ve ly .  G laucoma was  the  cause  in  11 .1% o f  the  r igh t  eyes  o f  
ma les  and  1 .4% in  those  o f  f ema les  (See  F igu re  5 .25 ) .  Ca ta rac t  was 
the  ma jo r  cause  in  the  le f t  eyes  o f  f ema les  (82%)  than  in  those  o f  
ma les  (59%) .  Howeve r ,  DR  was  more  p reva len t  in  the  le f t  eyes  o f  
ma les  (9 .4%) than  in  those  o f  f emales  (4 .5%) (Se e F igu re  5 .26 ) .  
 
 
 
F igure  5 .25:  The  causes  o f  cor rec ted  visual  impai rment  and 
b l indness  in  the  r ight  eyes  o f  males  and females  
 
 
 
F igure  5 .26:  The  causes  o f  cor rec ted  visual  impai rment  and 
b l indness  in  the  le f t  e yes  of  ma les  and females  
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5 .7 .3  The  causes  o f  correc ted  visual  impai rment  and  b l indness  in  
the  r ight  and le f t  e yes  of  the  par t ic ipants  by age  
 
In  bo th  the  r igh t  and  le f t  eyes  o f  the  pa r t ic ipan ts ,  ca ta rac t  was  the  
ma jo r  cause  o f  v i sua l  impa i rment  and  b l i ndness  among tho se  who 
were  60  yea rs  and  o lde r .  D iabe t ic  re t inopa thy  was  no t  f ound  in  
pa r t i c ipan ts  be low the  age  o f  50  yea rs  as  shown  in  Tab les  5 .18  and  
5 .19 .  
 
Tab le  5 .18 :  The causes  o f  corrected  visual  impai rment  and  
b l indness  in  the  r ight  eyes  o f  the  par t ic ipants  by age  
 
                    Ag e  g r o u p  ( Y e a r s )   
C a u s e  4 0 - 4 9  
N  ( % )  
5 0 - 5 9  
N  ( % )  
≥ 6 0  
N  ( % )  
U n k n o w n  
N  ( % )  
C a t a r a c t  1  ( 2 5 )  1 7  ( 6 8 )  5 2  ( 8 1 . 3 )  5  ( 1 0 0 )  
D i a b e t i c  
r e t i n o p a t h y  
0  3    ( 1 2 )  3    ( 4 . 7 )  0  
G l a u c o m a  1  ( 2 5 )  1    ( 4 )  2    ( 3 . 1 )  0  
C o r n e a l  
o p a c i t y  
1  ( 2 5 )  1    ( 4 )  0  0  
Am b l yo p i a   1  ( 2 5 )  0  1    ( 1 . 6 )  0  
O t h e r   0  3    ( 4 )  6    ( 9 . 4 )  0  
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Tab le  5 .19 :  The causes  o f  corrected  visual  impai rment  and  
b l indness  in  the  le f t  e yes  of  the  par t ic ipants  by age  
 
                Ag e  g r o u p  ( Y e a r s )   
C a u s e  4 0 - 4 9  
N  ( % )  
5 0 - 5 9  
N  ( % )  
≥ 6 0  
N  ( % )  
U n k n o w n  
N  ( % )  
C a t a r a c t  1  ( 2 5 )  1 4  ( 6 6 . 7 )  5 4  ( 8 1 . 8 )  5  ( 8 3 . 3 )  
D i a b e t i c  
r e t i n o p a t h y  
0  3    ( 1 4 . 3 )  3    ( 4 . 6 )  0  
G l a u c o m a  1  ( 2 5 )   1    ( 4 . 8 )  2    ( 3 )  1  ( 1 6 . 7 )  
C o r n e a l  
o p a c i t y  
1  ( 2 5 )  0  0  0  
Am b l yo p i a   1  ( 2 5 )  0  2    ( 3 )  0  
O t h e r   0  3    ( 1 4 . 3 )  5    ( 7 . 6 )  0  
     
 
5 .8  CLINICAL RISK FACTO RS FOR VISUAL IMPAIRMENT AND 
BLINDNESS AMONG THE P ARTICIPANTS ( UNCORRECTED AND 
CORRECTED V ISION)  
 
A two -s ided  pa i red  t - tes t  was  used  to  compare  the  means  o f  the  
v isua l  acu i t ies  (VA ’s )  o f  t he  r i gh t  and  le f t  eyes .  The  resu l ts  ( t -
va lue=0.47  wi th  df=224,  p=0.638 )  a t  the  0 .1  leve l  o f  s ign i f i cance  
showed  tha t  the re  was  no  s ign i f i can t  d i f f e rence  be tween  the  means 
of   the  VA’s  o f   the  two  eyes .   In  add i t ion ,  f ac to rs  tha t  cons t i tu te  r i sk  
f ac to rs  fo r  v i sua l  impa i rmen t  and  b l i ndness  in  the  r igh t  eye  wi l l  a lso  
be  a  r is k  fac to r  the  le f t  eye .  I t  was  the re fo re  dec ided  tha t  the  da ta  
fo r  the  r igh t  eyes  wou ld  be  used  in  the  ana lyses  o f  the  r i sk  fac to rs  
fo r  v i sua l  impa i rmen t  and  b l indness .  
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The  resu l t s  o f  the  ch i -squa re(χ² )  tes ts  o f  assoc ia t ion  be tween  v i sua l  
impa i rmen t  and  b l i ndness  va r iab les  and  the  d iabe tes -  ca tego r ies  o f  
v isua l  impa i rment  va r iab les  be ing  “no t  v isua l l y  impa i red /b l ind ”  and  “  
v i sua l l y  impa i red /b l ind ”  a re  shown  in  Tab le  5 .20a ,  5 .20b ,  5 .21a  and  
5 .21b .  
 
Table  5 .20a:  Shows the  resul ts  o f  ch i -square  tes ts  o f  associa t ion 
o f  uncorrec ted  v isual  impa irment  and  bl indness ;  N (% )  represent  
the  number    and  percentages  o f  par t ic ipants  w ho responded to  
each quest ion.  
 
R i s k  f a c t o r s  V i s u a l l y  
i m p a i r e d / b l i n d  
N  ( %)  
d f  χ ²
 
 
p - v a l u e  
D u r a t i o n  o f  D M  3  3 . 6  0 . 3 0 2  2 2 5  ( 1 0 0 )  
T y p e s  k n o w l e d g e  2  6 . 5  0 . 0 3 8  2 2 2  ( 9 8 . 7 )  
D M  t y p e  1  4 . 3  0 . 1 1 9  2 2 2  ( 9 8 . 7 )  
I n s u l i n  1  0 . 4  0 . 5 5 3  2 2 1  ( 9 8 . 2 )  
p i l l s  1  4 . 3  0 . 0 3 8  2 2 3  ( 9 9 . 1 )  
S p e c i a l  d i e t  1  0 . 0  0 . 9 8 8  2 2 0  ( 9 7 . 8 )  
L o s i n g  w e i g h t  1  5 . 9  0 . 0 1 5  2 0 4  ( 9 0 . 7 )  
P h y s i c a l  a c t i v i t y  1  1 . 5  0 . 2 2 7  2 0 7  ( 9 2 . 0 )  
S p e c i a l  d i e t  c o m p l i a n c e  1  0 . 9  0 . 3 3 0  2 1 3  ( 9 4 . 7 )  
W e i g h t  l o s s  c o m p l i a n c e  2  6 . 5  0 . 0 3 9  1 1 7  ( 5 2 )  
P h y s i c a l  a c t i v i t y  
c o m p l i a n c e  
2  0 . 6  0 . 7 2 4  1 4 5  ( 6 4 . 4 )  
D a t e  f o r  l a s t  DM  c h e c k - u p  1  0 . 4  0 . 5 4 9  2 2 4  ( 9 9 . 6 )  
D i a b e t e s  f a m i l y  h i s t o r y  2  7 . 1  0 . 0 2 9  2 2 0  ( 9 7 . 8 )  
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Tab le  5 .20b:  Shows the  resu l ts  o f  chi -square  tes ts  o f  associa t ion  
o f  uncorrec ted  v isual  impa irment  and  bl indness;  N (% )  represent  
the  number  and percentages o f  par t ic ipants  w ho responded to  
each quest ion.  
 
R i s k  f a c t o r s  V i s u a l l y  i m p a i r e d / b l i n d  N  ( % )  
d f  χ ²
 
 
p - v a l u e  
K n o w l e d g e  t h a t  D M  c a n  
c a u s e  V I  
1  0 . 7  0 . 3 9 9  2 2 4  ( 9 9 . 6 )  
K n o w l e d g e  t h a t  D M  c a n  
c a u s e  D R  
1  1 . 8  0 . 1 8 1  2 2 3  ( 9 9 . 1 )  
K n o w l e d g e  t h a t  D M  c a n  
c a u s e  g l a u c o m a  
1  0 . 1  0 . 8 0 4  2 2 4  ( 9 9 . 6 )  
E y e  e x a m i n a t i o n  h i s t o r y  1  0 . 0  0 . 9 7 0  2 1 7  ( 9 6 . 4 )  
L a s t  e y e  e x a m i n a t i o n  4  4 . 7  0 . 3 1 7  1 1 9  ( 5 2 . 9 )  
F a m i l y  m e m b e r s  w i t h  V I  2  0 . 5  0 . 7 9 2  1 6 9  ( 7 5 . 1 )  
D a t e  f o r  l a s t  B P   c h e c k -
u p  
1  0 . 5  0 . 4 6 9  2 2 5  ( 1 0 0 )  
H y p e r t e n s i o n  1  0 . 0  0 . 9 7 5  2 1 7  ( 9 6 . 4 )  
h y p e r t e n s i o n  t r e a t m e n t  1  0 . 2  0 . 6 3 6  1 7 7  ( 7 8 . 7 )  
S m o k i n g  s t a t u s  3  3 . 9  0 . 2 7 4  2 1 3  ( 9 4 . 7 )  
Ag e  w h e n  s t a r t e d  
s m o k i n g  
4  2 . 3  0 . 5 5 9  2 2 5  ( 1 0 0 )  
Ac c e s s i b i l i t y  t o  h e a l t h  
s e r v i c e s  
4  0 . 6  0 . 6 9 3  2 1 9  ( 9 7 . 3 )  
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Table  5 .21a:  Shows the  resul ts  o f  ch i -square  tes ts  o f  associa t ion 
o f  cor rec ted  visual  impai rment  and  bl indness;  N (% )  represent  
the  number  and percentages o f  par t i c ipants  w ho responded to  
each quest ion.  
 
R i s k  f a c t o r s  V i s u a l l y  
i m p a i r e d / b l i n d  
N  ( %)  
d f  χ ²
 
 
p - v a l u e  
D u r a t i o n  o f  D M  3  1 . 8  0 . 6 1 4  2 2 5  ( 1 0 0 )  
T y p e s  k n o w l e d g e  2  0 . 2  0 . 9 2 0  2 2 2  ( 9 8 . 7 )  
D M  t y p e  1  0 . 1  0 . 7 1 4  2 2 2  ( 9 8 . 7 )  
I n s u l i n  1  0 . 0  0 . 9 3 1  2 2 1  ( 9 8 . 2 )  
p i l l s  1  1 . 1  0 . 3 0 6  2 2 3  ( 9 9 . 1 )  
S p e c i a l  d i e t  1  0 . 1  0 . 7 0 5  2 2 0  ( 9 7 . 8 )  
L o s i n g  w e i g h t  1  1 . 0  0 . 3 1 4  2 0 4  ( 9 0 . 7 )  
P h y s i c a l  a c t i v i t y  1  6 . 0  0 . 0 1 4  2 0 7  ( 9 2 . 0 )  
S p e c i a l  d i e t  c o m p l i a n c e  1  0 . 5  0 . 4 6 8  2 1 3  ( 9 4 . 7 )  
W e i g h t  l o s s  c o m p l i a n c e  2  9 . 4  0 . 0 0 9  1 1 7  ( 5 2 )  
P h y s i c a l  a c t i v i t y  
c o m p l i a n c e  
2  2 . 6  0 . 2 7 8  1 4 5  ( 6 4 . 4 )  
D a t e  f o r  l a s t  DM  c h e c k - u p  1  1 . 4  0 . 2 3 8  2 2 4  ( 9 9 . 6 )  
D i a b e t e s  f a m i l y  h i s t o r y  2  2 . 4  0 . 3 0 5  2 2 0  ( 9 7 . 8 )  
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Table  5 .21b:  Show s the  resul ts  o f  ch i -square  tes ts  o f  
associa t ion o f  corrected  visual  impa irment  and 
b l indness;  N(%)  represents  the  number  and 
percentages  o f  par t ic ipants  w ho responded to  each 
quest ion .  
 
R i s k  f a c t o r s  V i s u a l l y  i m p a i r e d / b l i n d  N  ( % )  
d f  χ ²
 
 
p - v a l u e  
K n o w l e d g e  t h a t  D M  c a n  
c a u s e  V I  
1  0 . 8  0 . 3 5 9  2 2 4  ( 9 9 . 6 )  
K n o w l e d g e  t h a t  D M  c a n  
c a u s e  D R  
1  0 . 3  0 . 6 0 1  2 2 3  ( 9 9 . 1 )  
K n o w l e d g e  t h a t  D M  c a n  
c a u s e  g l a u c o m a  
1  0 . 0  0 . 9 7 3  2 2 4  ( 9 9 . 6 )  
E y e  e x a m i n a t i o n  h i s t o r y  1  1 . 3  0 . 2 5 5  2 1 7  ( 9 6 . 4 )  
L a s t  e y e  e x a m i n a t i o n  4  9 . 1  0 . 0 5 9  1 1 9  ( 5 2 . 9 )  
F a m i l y  m e m b e r s  w i t h  V I  2  0 . 3  0 . 8 5 9  1 6 9  ( 7 5 . 1 )  
D a t e  f o r  l a s t  B P   c h e c k -
u p  
1  0 . 5  0 . 4 6 9  2 2 5  ( 1 0 0 )  
H y p e r t e n s i o n  1  0 . 2  0 . 6 5 2  2 1 7  ( 9 6 . 4 )  
h y p e r t e n s i o n  t r e a t m e n t  1  0 . 5  0 . 4 6 3  1 7 7  ( 7 8 . 7 )  
S m o k i n g  s t a t u s  3  4 . 4  0 . 2 1 4  2 1 3  ( 9 4 . 7 )  
Ag e  w h e n  s t a r t e d  
s m o k i n g  
4  2 . 4  0 . 6 6 0  2 2 5  ( 1 0 0 )  
Ac c e s s i b i l i t y  t o  h e a l t h  
s e r v i c e s  
4  2 . 2  0 . 6 9 3  2 1 9  ( 9 7 . 3 )  
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5 .8 .1  Dura t ion  o f  d iabe tes  mel l i tus  
 
Near l y  f o r t y  pe rcen t  (39 .6%)  o f  the  pa r t i c ipan ts  had  DM fo r  less  than  
5  years  du ra t ion  and  jus t  be low  f ive  percen t  (4 .9 %)  had  i t  f o r  more  
than  20  yea rs  (Tab le  5 .2 2 ) .  
 
Tab le  5 .22:  Shows  the  dura t ion  o f  d iabe tes  mel l i tus ,  number  (N )  
o f  par t ic ipants  and the  percentages  
 
D u r a t i o n  ( y e a r s )  N u m b e r  ( N )  P e r c e n t a g e s  ( % )  
<  5  8 9  3 9 . 6  
5 - 1 0  6 7  2 9 . 8  
1 1 - 1 5  3 8  1 6 . 9  
1 6 - 2 0  1 0  4 . 4  
> 2 0  1 1  4 . 9  
u n k n o w n  1 0  4 . 4  
T o t a l  2 2 5  1 0 0  
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5.8 .1 .1  The preva lence  o f  v isual  impa irment  and  bl indness 
according  to  d ura t ion  o f  d iabe tes  mel l i tus  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  was  (16 .4%) 
among those  wi th  <  5  yea rs  du ra t ion  o f  DM,  and  (2 .7%)  among those  
wi th  du ra t ion  o f  >20  yea rs  (See  F igu re  5 .27) .  The re  was  no  
s ign i f i can t  assoc ia t ion  be tween du ra t ion  o f  DM and  v i sua l  
impa i rmen t  and  b l indness  [degree  o f  f reedom ( df )=3 ,  ch i - squa re  
s ta t is t i c  (χ² )=1 .8 ,  p=0.614 ]  .  
 
 
 
Figure  5 .27:  Show s the  preva lence  o f  v isual  impai rment  and 
b l indness  accord ing  to  durat ion  o f  occurrence  o f  d iabetes  
mel l i tus .  
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5 .8 .2  Know ledge o f  d iabetes  types  and type  o f  d iabe tes  tha t  the  
par t ic ipants  had  
 
Many (68 .3%)  o f  the  p ar t i c ipan ts  repo r ted  tha t  they  d id  no t  know the  
t ypes  o f  DM and 0 .9% repo r ted  knowing   t h ree  t ypes  o f  DM (See  
Tab le  5 .23 ) .  W hen  asked  the  t ype  tha t  they  were  hav ing,  many 
(67 .6%)  d id  no t  know the  t ype  they  were  hav ing,  28% repo r ted  
hav ing  t ype  2 ,  and  4 .4% repo r ted  hav ing  t ype  1 .  A f te r  check ing  the  
med ica l  f i les  o f  the  par t i c ipan ts ,  i t  was  found  tha t  mos t  (90 .1%) o f  
them had t ype  2  and  9 .9% had t ype  1 .  
 
Tab le  5 .23 :  Shows the  number  of  d iabetes  me l l i tus  types  know n,  
number  (N )  o f  par t ic ipants  and percentages .  Other  re fers  to  
those  re ported know ing more  than  three  types.  
 
N u m b e r   o f  t y p e s  
k n o w n  
N u m b e r  ( N )  P e r c e n t a g e s  ( % )  
O n e  t yp e  2 4  1 1 . 4  
T w o  t yp e  4 0  1 9  
T h r e e  t yp e s  2  0 . 9  
O t h e r  1  0 . 5  
N o  t yp e  k n o w n  1 4 4  6 8 . 3  
T o t a l  2 1 1  1 0 0  
 
5.8 .2 .1  The preva lence  o f  v isual  im pa irment  and  bl indness 
according  to  the  k nowledge  o f  d iabe tes  types  and type  o f  
d iabe tes  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  was  33 .7%  
among pa r t ic ipan ts  who  d id  no t  know any  t yp e  o f  DM and  6 .6  %  
among those  who knew one  t ype  (See  Tab le  5 .23 ) .  Knowledge  o f  DM 
types  was  no t  s ign i f i can t l y  assoc ia ted  w i th  v isua l  impa i rmen t  and  
b l indness  (df=2,  χ²=0.2 ,  p=0 .920 )  (See  Tab le  5 .2 0 ) .  The  p reva lence  
o f  v isua l  impa i rmen t  and  b l indness  among t ype  1  and  t ype  2  pa t ien ts  
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was  4 .1% and  40 .5%,  respect i ve ly .  V i sua l  impa i rment  and  b l indness  
was  no t  assoc ia ted  w i th  the  t ype  o f  DM (df=1,  χ²=0 .1 ,  p=0 .714 )  .  
 
Tab le  5 .24:  Dis tr ibut ion  o f  the  visua l  impai red /b l ind  and non -
visua l ly impai red /b l ind  par t ic ipants  by know ledge o f  d iabe tes  
mel l i tus  types  
 
N u m b e r  o f  
d i a b e t e s  t y p e s  
k n o w n  
V i s u a l  
i m p a i r e d / b l i n d  
N  ( %)  
N o t  v i s u a l l y  
i m p a i r e d / b l i n d  
N  ( %)  
T o t a l  
 
N  ( %)  
1  t yp e  1 4  ( 6 . 6 )  1 0   ( 4 . 7 )  2 4  ( 1 1 . 4 )  
2  t yp e s  1 6  ( 7 . 6 )  2 4   ( 1 1 . 4 )  4 0  ( 1 9 )  
3  t yp e s  0  2   ( 0 . 9 )  2  ( 0 . 9 )  
O t h e r  0  1   ( 0 . 5 )  1  ( 0 . 5 )  
N o  t yp e  k n o w n  7 1  ( 3 3 . 7 )  7 3   ( 3 4 . 6 )  1 4 4 ( 6 8 . 3 )  
T o t a l  1 0 1  ( 4 7 . 9 )  1 1 0  ( 5 2 . 1 )  2 1 1  ( 1 0 0 )  
 
5 .8 .3  Type  o f  t reatment / recommendat ion  to  control  d iabe tes  
mel l i tus  
 
5.8 .3 .1  Insu l in  in ject ion  
 
About  s i x teen  pe rcen t  (15 .5%)  o f  the  pa r t ic ipan ts  used  insu l in  
i n jec t ion  to  con t ro l  the i r  DM and 84 .6% d id  no t  use  insu l in .   Of  the  
15 .5%,  93 .1% repo r ted  tha t  they  a lways  used  the  t rea tment  as  
p resc r ibed  and  6 .9% repo r ted  tha t  they  d id  no t  a lways  use  the  
t rea tment  as  p resc r ibed .  
 
a )  The  prevalence o f  v isual  impairment  and  b l indness 
according  to  d iabe tes  t reatment  ( Insul in  in jec t ion) .  
 
The p reva lence  o f  v i sua l  impa i rment  and  b l indness  among the  
insu l in  users  was  6 .7% and  38% among non - insu l in  use rs .  V isua l  
impa i rmen t  and  b l indness  was  no t  s ign i f i can t l y  assoc ia ted  w i th  
insu l in  use  (d f= 1 ,  χ²=0 .0 ,  p=0.931 )  (See Tab le  5 .21 ) .  
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5.8 .3 .2  P i l ls  (Table ts )  
 
Mos t  (89 .7%)  o f  the  pa r t ic ipan ts  used  p i l l s  t o  con t ro l  t he i r  DM and  
10 .3% d id  no t  use  p i l l s .   Of  the  89 .7% who  used  p i l l s  99 .5% repo r ted  
tha t  they  take  the i r  t rea tmen t  as  p resc r ibed  and  on ly  0 .5%  repo r ted  
no t  tak ing the i r  t rea tment  as  p resc r ibed .  
 
a )  The  prevalence o f  v isual  impairment  and  b l indness 
according  to  d iabe tes  mel l i tus  t rea tment  (p i l ls )  
 
The  p reva lence  o f  v i sua l  imp a i rment  and  b l indness  among  those  who 
used  p i l l s  was  41 .3% and  3 .6% among t hose  who d id  no t  (See  Tab le  
5 .25 ) .  Use  o f  p i l l s  was  no t  s ign i f i can t l y  assoc ia ted  w i th  v i sua l  
impa i rmen t  and  b l i ndness  (d f=1,  χ²=1.1 ,  p=0.306 )  (see  Tab le  5 .21 ) .  
 
Table  5 .25 :  Dis tr ibut ion  o f  the  visual l y impa ired/b l ind  and non -
visua l ly impaired /b l ind  par t ic ipants  by d iabetes  t reatment  (P i l ls )  
 
T r e a t m e n t  
( P i l l s )  
V i s u a l l y  
i m p a i r e d / b l i n d  
N o t  v i s u a l l y  
i m p a i r e d / b l i n d  
T o t a l  
Ye s  9 2   ( 4 1 . 3 )  1 0 8  ( 4 8 . 4 )  2 0 0  ( 8 9 . 7 )  
N o  8   ( 3 . 6 )  1 5  ( 6 . 7 )  2 3  ( 1 0 . 3 )  
T o t a l  1 0 0  ( 4 4 . 9 )  1 2 3   ( 5 5 . 1 )  2 2 3  ( 1 0 0 )  
 
5.8 .3 .3  Specia l  d ie t  
 
Spec ia l  d ie t  was  recommended to  84 .5% o f  the  pa r t i c ipan ts  bu t  no t  
to  o thers  (15 .5%).  Of  the  84 .5%,  71 .5% o f  them repo r ted  tha t  they  
fo l lowed  spec ia l  d ie t  as  adv ised  and  28 .5% repo r ted  tha t  they  d id  
no t  a lways  fo l low a  spec ia l  d ie t  as  p resc r ibed .  
 
5 .8 .3 .4  Losing  weight  
 
Unde r  ha l f  (46 .3%)  o f  the  pa r t i c ipan ts  repo r ted  tha t  they  were  
adv ised  to  lose  we igh t ,  bu t  t he  o thers  (53 .7%)  were  no t .  Of  t hose  
who  were  adv ised  to  lose  we igh t ,  45 .3% repor ted  “Yes,  bu t  no t  
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a lways”  when  asked  whethe r  they  were  t r y ing to  lose  we igh t  o r  no t  
(See  Tab le  5 .26 ) .  
 
Table  5 .26 :   Shows the  d is t r ibut ion  of  par t ic ipants  according  to  
the i r  compl iance to  los ing  w eight  
 
C o m p l i a n c e  t o  l o s i n g  
w e i g h t  
N u m b e r  ( N )  o f  
p a r t i c i p a n t s  
P e r c e n t a g e s  ( % )  
Ye s ,  a l w a ys  3 4  2 9 . 1  
Ye s ,  b u t  n o t  a l w a ys  5 3  4 5 . 3  
D o n ’ t  l o s e  w e i g h t  a t  a l l  3 0  2 5 . 6  
T o t a l  1 1 7  1 0 0  
 
a )  The  prevalence o f  v isual  impairment  and  b l indness 
according  to  the  recommendat ion ( los ing  weight ) .  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  was  7 .7% among 
those  who  answered  “yes ,  a lways ” ,  (See  Tab le  5.27 ) .  The re  was a  
s ign i f i can t  assoc ia t ion  be tween  los ing  we igh t  and  v isua l  impa i rment  
and  b l indness  (df= 2 ,  χ²=9.4 ,  p=0.009 )  a t  the  0 .1  leve l  o f  
s ign i f i cance  .  
 
Tab le  5 .27 :  D is tr ibut ion  o f  the  visua l  impai red/b l ind  and not  
v isua l ly impaired /b l ind  versus  t reatment  (compl iance  to  los ing 
weight)  
 
C o m p l i a n c e  t o  l o s i n g  
w e i g h t  
V I / b l i n d  
N  ( %)  
N o t  V I / b l i n d  
N  ( %)  
N  ( %)  
Ye s ,  a l w a ys  9   ( 7 . 7 )  2 5  ( 2 1 . 4 )  3 4  ( 2 9 . 1 )  
Ye s ,  b u t  n o t  a l w a ys  2 0  ( 1 7 . 1 )  3 3  ( 2 8 . 2 )  5 3  ( 4 5 . 3 )  
D o n ’ t  l o s e  w e i g h t  a t  a l l  1 9  ( 1 6 . 2 )  1 1  ( 9 . 4 )  3 0  ( 2 5 . 6 )  
T o t a l  4 8   ( 4 1 )  6 9  ( 5 9 )  1 1 7  ( 1 0 0 )  
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5 .8 .3 .5  Physica l  ac t iv i ty  
 
Phys ica l  ac t i v i t y  was  recommended  to  62 .3% o f  the  pa r t i c ipan ts .  
Near l y  ha l f  (48 .3%)  o f  them repor ted  “Yes,  a lways ”  when  asked  
whethe r  they  engaged  in  phys ica l  ac t i v i t y  o r  no t .  Other  responses 
a re  shown in  Tab le  5 .28 .  
 
Table  5 .28 :   Shows the  d is t r ibut ion  of  par t ic ipants  according  to  
the i r  compl iance to  phys ica l  ac t iv i t y  
 
C o m p l i a n c e  t o  p h y s i c a l  
a c t i v i t y  
N u m b e r  ( N )  o f  
p a r t i c i p a n t s  
P e r c e n t a g e s  ( % )  
Ye s ,  a l w a ys  7 0  4 8 . 3  
Ye s ,  b u t  n o t  a l w a ys  5 2  3 5 . 9  
D o n ’ t  l o s e  w e i g h t  a t  a l l  2 3  1 5 . 9  
T o t a l  1 4 5  1 0 0  
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a )  The  prevalence o f  v isual  impairment  and  b l indness 
according  to  the  recommend at ion (phys ica l  act iv i ty ) .  
 
The  p reva lence  o f  v isua l  impa i rment  and  b l indness  among those  
recommended  phys ica l  ac t i v i t y  was  22 .7% (See  tab le  5 .29 ) .  The re  
was  a  s ign i f i can t  assoc ia t ion  be tween v i sua l  impa i rmen t  and  
b l indness  and  phys ica l  ac t i v i t y  ( df=1,  χ²  =  6 ,  p=0.014 )  a t  the  0 .1  
leve l  o f  s ign i f i cance .  The  p robab i l i t y  ( r i sk )  o f  those  who  engaged  in  
phys ica l  ac t i v i t y  be ing  v i sua l l y  impa i red  is  0 .51  t imes  tha t  o f  those  
who d id  no t .  
 
Table  5 .29 :  D is tr ibut ion  o f  the  visua l  impai red/b l ind  and those 
not  v isual ly impai red/b l ind versus (phys ica l  ac t iv i ty)  t rea tment  
 
P h y s i c a l  a c t i v i t y  V i s u a l l y  
i m p a i r e d / b l i n d  
N o t  v i s u a l l y  
i m p a i r e d / b l i n d  
T o t a l  
Ye s  4 7  ( 2 2 . 7 )  8 2   ( 3 9 . 6 )  1 2 9  ( 6 2 . 3 )  
N o  4 2  ( 2 0 . 3 )  3 6   ( 1 7 . 4 )  7 8  ( 3 7 . 7 )  
T o t a l  8 9  ( 4 3 )  1 1 8  ( 5 7 )  2 0 7  ( 1 0 0 )  
 
5.8 .3 .6  Heal th  fac i l i ty  used for  d iabe tes  serv ices  
 
Mos t  (97 .7%)  o f  the  par t i c ipan ts  checked  the i r  b lood  suga r  leve l  in  
pub l ic  hea l th  fac i l i t ies .   About  two  pe rcen t  (1 .8%)  repo r ted  tha t  they 
used  p r i va te  doc to rs  and  0 .5% repo r ted  tha t  they  checked 
themse lves .  
 
5.8 .3 .7  Las t  da te  the  par t ic ipants  checked the i r  sugar  leve l  
 
The  ma jo r i t y  (87 .1%)  o f  the  pa r t ic ipan ts  las t  checked  the i r  suga r  
l eve l  less  than  1  month  ago  (See  Tab le  5 .30 ) .  There  was no  
assoc ia t ion  be tween  v i sua l  impa i rment  and  b l indness  and  the  las t  
da te  pa r t ic ipan ts  checked the i r  suga r  leve l  ( df=1,  χ²  =1 .4 ,  p=0.238 )  .  
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Table  5 .30 :  Shows the  da te  for  the  las t  sugar  leve l  check -up,  
number  (N )  o f  par t ic ipants  and percentages (%)  
 
L a s t  c h e c k - u p  N u m b e r  ( N )  P e r c e n t a g e  ( % )  
<  1  W e e k  a g o  5  2 . 2  
<  1  M o n t h  a g o  1 9 5  8 7 . 1  
<  6  M o n t h  a g o  2 3  1 0 . 3  
< 1  ye a r  a g o  0  0  
≥  1  ye a r  a g o  1  0 . 5  
T o t a l  2 2 4  1 0 0  
 
5.8 .3 .8  Knowledge about  the  compl ica t ions of  d iabe tes  mel l i tus  
 
A la rge  percen tage  (82 .6%)  repo r ted  tha t  they  knew tha t  DM cou ld  
cause  v i s ion  p rob lems  and  b l indness ,  74 .4% and  53 .1% repor ted  
tha t  they  knew tha t  DM cou ld  cause  d iabe t i c  re t inopa thy  and  
g laucoma,  respect i ve ly  (Tab le  5 .31 ) .  
 
Tab le  5 .31:  Shows the  know ledge o f  the  par t ic ipants  about  the  
d iabe tes  compl ica t ions  
 
K n o w l e d g e  o f  
t h e  
c o m p l i c a t i o n s  
V i s i o n  
p r o b l e m s  
D i a b e t i c  
r e t i n o p a t h y  
g l a u c o m a  
Ye s  1 8 5  ( 8 2 . 6 % )  1 6 6  ( 7 4 . 4 )  1 1 9  ( 5 3 . 1 )  
N o  3 9  ( 1 7 . 3 % )  5 8  ( 2 5 . 9 )  1 0 5  ( 4 6 . 9 )  
T o t a l  2 2 4  2 2 4  2 2 4  
 
a )  Knowledge  about  the  compl ica t ions  of  d iabetes  as  a  r isk  
fac tor  for  v isua l  impa irment  and b l indness  
 
Visua l  impa i rment  and  b l indness  was  no t  s ign i f i can t l y  assoc ia ted  
w i th  knowledge  o f  DM and  i t s  compl i ca t ions  ( fo r  v i s ion  p rob lems  and  
b l indness ,  df=1,  χ²=0.8 ,  p=0.359 ;  f o r  d iabe t ic  re t inopa thy ,  df=1 ,  χ²  
=0 .3 ,  p  =0 .601 ;  f or  g laucoma,  d f=1,  χ²  =0 .0 ,  p  =0 .973) .  
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5.8 .4  His tory o f  eye  examinat ion  
 
Near l y  ha l f  (49 .3%)  o f  the  pa r t i c ipan ts  repo r ted  tha t  they  have  had  
the i r  eyes  exam ined  by  an  oph tha lmo log is t  o r  an  op tomet r i s t .  Jus t  
ove r  f o r t y  pe rcen t  (45 .4%)  were  las t  examined a  yea r  and  longe r  ago  
(Tab le  5 .32 ) .  
 
Table  5 .32 :  Shows the  da te  f or  the  las t  eye  examinat ion ,  number  
(N )  o f  par t ic ipants  and percentages  (%)  
 
L a s t  e y e  e x a m i n a t i o n  N u m b e r  ( N )  P e r c e n t a g e  ( % )  
<  1  W e e k  a g o  0  0  
<  1  M o n t h  a g o  1 3  1 0 . 9  
<  6  M o n t h  a g o  1 9  1 6  
<  1  ye a r  a g o  1 6  1 3 . 5  
≥  1  ye a r  a g o  5 4  4 5 . 4  
U n k n o w n  1 7  1 4 . 3  
T o t a l  1 1 9  1 0 0  
 
5 .8 .4 .1  H is tory  o f  eye  examinat ion  as  a  r isk  fac tor  for  v isual  
impa irment  and b l indness  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  among those  who 
have  had  the  eyes  exam ined  and  those  who  have  neve r  been  
examined  was  24% and  20 .7%,  respec t i ve ly .  The re  was  no  
s ign i f i can t  assoc ia t ion  be tween h is to ry  o f  eye  examina t ion  and  
v i sua l  impa i rmen t  and  b l i ndness  ( df=1,  χ²  =1 .3 ,  p=0.255 )  .  
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The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  was  the  h ighes t  
(21 .9%) among those  who  were  las t  examined ove r  a  year  ago  (See 
Tab le  5 .33 ) .  The re  was  a  s ign i f i can t  assoc ia t ion  be tween  da te  o f  the  
las t  eye  examina t ion  and  v i sua l  impa i rment  and  b l indness  ( df=4 ,  χ²  =  
9 .1 ,  p=0 .059 )  
 
Tab le  5 .33:  Dis tr ibut ion  o f  the  v isua l  impai red /b l ind  and non -
visua l ly impaired  by las t  da te  o f  eye  examinat ion  
 
L a s t  e y e  e x a m i n a t i o n  V i s u a l l y  
i m p a i r e d / b l i n d  
N  ( % )  
N o t  v i s u a l l y  
i m p a i r e d / b l i n d  
N  ( % )  
T o t a l  
N  ( % )  
<  1  W e e k  a g o  0  0  0  
<  1  M o n t h  a g o  1    ( 0 . 8 )  1 2  ( 1 0 )  1 3  ( 1 0 . 9 )  
<  6  M o n t h  a g o  1 1   ( 9 . 2 )  8   ( 6 . 7 )  1 9  ( 1 6 )  
<  1  ye a r  a g o  8     ( 6 . 7 )  8   ( 6 . 7 )  1 6  ( 1 3 . 5 )  
≥  1  ye a r  a g o  2 6   ( 2 1 . 9 )  2 8  ( 2 3 . 5 )  5 4  ( 4 5 . 4 )  
U n k n o w n  7    ( 5 . 9 )  1 0  ( 8 . 4 )  1 7  ( 1 4 . 3 )  
T o t a l  5 3   (  6 6  1 1 9  
 
5 .8 .5  Fami ly h is tory o f  d iabe tes  mel l i tus  
 
Over  ha l f  (52 .7%)  o f  t he  pa r t i c ipan ts  had  fami l y  h is to ry  o f  DM and  
37 .7% d id  no t .  Abou t  ten  pe rcen t  (9 .6%) we re  no t  sure  i f  they  had  
fami l y  h i s to ry  o f  DM o r  no t .  W hen  asked  i f  any  o f  the  fam i l y  
members  w i th  DM  had  v i sua l  impa i rment ,  31 .6%,  53 .2% and  15 .2%,  
answered   “ yes ” ,  “no ” ,  “no t  su re ” ,  respect i ve ly .  There  was no  
assoc ia t ion  be tween  v i sua l  impa i rment  and  b l i ndness  and  fami l y  
h is to ry  o f  DM (df=2,  χ²  =2 .4 ,  p=0.305 ) .  
 
5 .8 .6  Hyper tension among the  par t ic ipants  
 
Many (78 .8%)  o f  the  pa r t i c ipan ts  had  hype r tens ion  and  mos t  (92 .7%) 
o f  them las t  checked  the i r  BP  less  than  1  mon th  ago  (See  Tab le  
5 .34 ) .  A lmos t  a l l  (98 .8%)  o f  them were  on  med ica t ion  ( tab le ts )  and  
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took  i t  as  p rescr ibed .  W i th  regard  to  compl iance  to  the  o ther  
recommendat ion  (phys ica l  ac t i v i t y ,  spec ia l  d ie t ,  los ing  we igh t ,  e t c . ) ,  
the  resu l t s  a re  s im i la r  to  t hose  d iscussed above .  
 
Table  5 .34 :  Shows the  da te  for  the  last  b lood pressure  check -up ,  
number  (N )  o f  par t ic ipants  and percentages (%)  
 
L a s t  B P  c h e c k - u p  N u m b e r  ( N )  P e r c e n t a g e  ( % )  
<  1  W e e k  a g o  8  3 . 6  
<  1  M o n t h  a g o  2 0 4  9 2 . 7  
<  6  M o n t h  a g o  6  2 . 7  
< 1  ye a r  a g o  1  0 . 5  
≥  1  ye a r  a g o  1  0 . 5  
T o t a l  2 2 0  1 0 0  
 
5 .8 .6 .1  Hyper tension  as  a  r isk  fac tor  for  v isua l  impa irment  and 
b l indness  
 
The  p reva lence  o f  v i sua l  V I  and  b l i ndness  among peop le  w i th  DM 
wi th  and  wi thou t  hype r tens ion  was  35 .5% and  8 .6%,  respect i ve ly .  
Howeve r ,  v i sua l  im pa i rmen t  and  b l indness  was  no t  s ign i f i can t l y  
assoc ia ted  w i th  p resence  o f  hype r tens ion  among the  pa r t ic ipan ts  
(d f=1 ,  χ²  =0 .2 ,  p=0.652 ) .  
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5.8 .7  Smoking s ta tus  among the  par t ic ipants  
 
Most  (80 .6%) o f  the  pa r t ic ipan ts  had  neve r  smoked  c iga rs ,  
c iga re t tes ,  o r  p ipe  o f  tobacco .  Othe r  ca tegor ies  o f  smok ing  s ta tus  
a re  shown in  F igure  5 .28 .  .  
 
 
 
Figure  5 .28 :  Shows the  d is t r ibut ion  o f  par t ic ipants  accord ing  to  
the i r  smoking  sta tus  
 
5.8 .7 .1  Smoking  s ta tus  as  a  r isk  fac tor  for  v isual  impai rment  and 
b l indness  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l i ndness  among 
pa r t i c ipan ts  who neve r  smoked,  smoked  occas iona l l y ,  smoked 
regu la r l y  and  a lways  smoked  was 37 .1%,  3 .3%,  0% and  5 .2%,  
respect i ve ly .  There  was  no  s ign i f i can t  assoc ia t ion  be tween v i sua l  
impa i rmen t  and  b l indness  a nd  smok ing  s ta tus  (d f=3 ,  χ²=4.4 ,  
p=0.214 )  (See Tab le  5 .21 ) .  
 
a )  Age  when par t ic ipants  when sta r ted smok ing  
 
Many (24 .4%)  o f  the  pa r t i c ipan ts  s ta r ted  smok ing  be low the  age  o f  
20  years .  A  few (4 .9%) o f  them s ta r ted  be tween the  age  o f  30  and  34  
yea rs  (Tab le  5 .35 ) .  the re  was no  assoc ia t ion  be tween  v i sua l  
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impa i rmen t  and  b l i ndness  and  age  when  they  s ta r ted  smok ing  ( d f=4,  
χ²  =2 .4 ,  p=0 .660 )  
 
Table  5 .35 :  Show s the  number  ( N )  and  percentages  (%)  o f  
par t ic ipants  by age w hen the y s tar ted smok ing  
 
Ag e  ( Y e a r s )  N u m b e r  ( N )  P e r c e n t a g e  ( % )  
< 2 0  1 0  2 4 . 4  
2 0 - 2 4  6  1 4 . 6  
2 5 - 2 9  6  1 4 . 6  
3 0 - 3 4  2  4 . 9  
3 5  a n d  o l d e r  6  1 4 . 6  
U n k n o w n  1 1  2 6 . 8  
Tota l  41  100  
 
b)  Frequency  o f  smoking among the  par t ic ipants  
 
Many (56 .1%)  o f  t he  pa r t i c ipan ts  had  qu i t t ed  smok ing  and  a  few 
(9 .8%)  were  smok ing  regu la r l y  (F igu re  5 .29 ) .  Most  (96 .4%)  o f  those  
who  qu i t ted  d id  so  longe r  than  a  yea r  ago ,  the  o thers  (3 .6%) were  
no t  su re  about  when  they  qu i t t ed  smok ing .  
 
 
 
F igure  5 .29:  Shows the  d is t r ibut ion  o f  par t ic ipants  accord ing  to  
the i r  smoking  f requency  
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5.8 .8  Accessib i l i t y o f  the  publ ic  hea l th  fac i l i ty  
 
For  many (37 .4%)  o f  the  pa r t ic ipan ts ,  pub l i c  hea l th  fac i l i t i es  we re  
loca ted   less  than  30  m inu tes  wa lk  f rom the i r  homes  (See  F igu re  
5 .30) .  
 
 
 
Figure  5 .30:  Shows the  d is t r ibut ion  o f  the  par t ic ipants  according 
to  the i r  accessibi l i ty to  publ ic  hea l th  fac i l i t ies  
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5.8 .8 .1  Accessibi l i ty  o f  the  publ ic  hea l th  fac i l i ty  as  a  r isk  fac tor  
for  v isua l  impa irment  and b l indness  
 
S ix teen  pe rcen t  (16%)  and  3 .2% o f  those  who  wa lked  fo r  <30  
m inu tes  and  fo r  >  1  hour  f rom the i r  homes  to  the  hea l th  fac i l i t y ,  
respect i ve ly ,  had  v i sua l  impa i rment  and  b l indness  (F igu re  5 .31) .  
The re  was  no  s ign i f i can t  assoc ia t ion  be tween  v isua l  impa i rment  and  
b l indness  and  access ib i l i t y  to  pub l i c  hea l th  fac i l i t y  ( df= 4 ,  χ²  =  2 .2 ,   
p=0.9634 )  .  
 
 
 
F igure  5 .31:   Show s the  prevalence  o f  v isual  impai rment  and  
b l indness  according  to  accessibi l i ty to  publ ic  hea l th  fac i l i t ies  
 
5 .8 .9  Logis t ic  regress ions  o f  the  preva lence  o f  v isual  impairment  
and  bl indness on the  r isk  fac tors  
 
5.8 .9 .1  R isk  fac tors  tha t  jo int ly  a f fec t  uncor rec ted  v isual  
impa irment  and b l indness  
 
The  r isk  fac to rs  tha t  we re  ind iv idua l l y  assoc ia ted  w i th  v i sua l  
impa i rmen t  and  b l indness  a t  the  0 .1  leve l  o f  s ign i f i cance  inc lude  
educa t iona l  qua l i f i ca t ion ,  mon th ly  i ncome,  knowledge  o f  DM types ,  
o ra l  t rea tmen t  o f  DM (p i l l s ) ,  los ing  we igh t ,  comp l iance  to  los ing  
we igh t  and  fami l y  h i s to ry  o f  DM.  However ,  when  the  P roc  Log is t ic  in  
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SAS (S ta t is t i ca l  Ana lys is  Sys tem)  Ve rs ion  9 .2  was  used  to  f i t  log is t ic  
mode ls  fo r  the  above  va r iab les ,  fou r  f ac to rs  remained  s ign i f i can t l y  
assoc ia ted  (a t  the  0 .1  leve l  o f  s ign i f i cance )  w i th  v i sua l  impa i rment  
and  b l indness  in  the  p resence  o f  o ther  f ac to rs .  These  inc lude  
knowledge  o f  DM types ,  o ra l  t rea tment  o f  DM (p i l l s ) ,  compl iance  to  
los ing  we igh t  and  fami l y  h is to ry  o f  DM  (see  Tab le  5 .36 ) .   
Educa t iona l  qua l i f i ca t ion ,  month ly  income and los ing  we igh t  we re  no t  
assoc ia ted  w i th  v i sua l  impa i rment  and  b l indness  in  the  p resence  o f  
o ther  f ac to rs ,  because  o f  the  assoc ia t ion  among the  r i sk  fac to rs  tha t  
i nd iv idua l l y  a f fec t  v i sua l  impa i rmen t  and  b l indness .  T he  fo l lowing 
pa i rs  o f  r i sk  fac to rs  we re  assoc ia ted  w i th  each  o the r :  knowledge o f  
DM types  and  educa t iona l  qua l i f i ca t ion ;  knowledge  o f  DM types  and  
month ly  income;  educa t iona l  qua l i f i ca t ion  and  fami ly  h i s to ry ;  los ing 
we igh t  and  comp l iance  to  los ing  we igh t ;  f ami l y  h is to ry  and  month ly  
i ncome.   
 
Tab le  5 .36:  Shows the  r isk  fac tors  tha t  jo in t ly  a f fec t  uncorrec ted 
visua l  impairment  and  bl indness,  degree  o f  f reedom ( df ) ,  ch i -
square  (χ ² ) ,  p-value  and conc lus ion  
 
R i s k  f a c t o r s  d f  χ ²  p - v a l u e  C o n c l u s i o n  
 
K n o w l e d g e  o f  
D M  t yp e s  
2  8 . 0 3 8  0 . 0 4 5  S i g n i f i c a n t  
O r a l  D M  
t r e a t m e n t  
1  5 . 1 3 2  0 . 0 7 7  S i g n i f i c a n t  
C o m p l i a n c e  t o  
l o s i n g  w e i g h t  
2  1 0 . 0 8 8  0 . 0 1 7 8  S i g n i f i c a n t  
F a m i l y  h i s t o r y  
o f  D M  
2  8 . 9 1 8  0 . 0 3 0  S i g n i f i c a n t  
 
 
5.8 .9 .2  R isk  fac tors  tha t  jo in t ly  a f fec t  cor rec ted  v isual  
impa irment  and b l indness  
 
The  r isk  fac to rs  tha t  we re  ind iv idua l l y  assoc ia ted  w i th  v i sua l  
impa i rmen t  and  b l indness  a t  the  0 .1  leve l  o f  s ign i f i cance  inc lude  
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age ,  mon th ly  income,  phys ica l  ac t i v i t y ,  los ing  we igh t ,  and  da te  o f  
l as t  eye  examina t ion .  Howeve r ,  when  the  P roc  Log is t ic  in  SAS 
(S ta t i s t ica l  Ana lys i s  Sys tem)  Ve rs ion  9 .2  was  used  to  f i t  log is t i c  
mode ls  fo r  the  above  va r iab les ,  on ly  two  fac to rs  name ly :  month ly  
i ncome and  phys ica l  ac t i v i t y  rema ined  s ign i f i can t l y  assoc ia ted  (a t  
the  0 .1  leve l  o f  s ign i f i cance )  w i th  v i sua l  impa i rment  and  b l indness  in  
the  p resence  o f  o ther  f ac to rs  (see  Tab le  5 .3 7) .  Age ,  los ing  we igh t  
and  las t  eye  exam ina t ion  were  no t  assoc ia ted  w i th  v i sua l  impa i rment  
and  b l indness  in  t he  p resence  o f  o the r  f ac to rs ,  because  o f  the  
assoc ia t ion  among the  r i sk  f ac to rs  tha t  ind iv idua l ly  a f fec t  v i sua l  
impa i rmen t  and  b l i ndness .  The  fo l lowing  pa i rs  o f  r i sk  fac to rs  were  
assoc ia ted  w i th  each  o the r :  age  and  mon th ly  i ncome;  los ing  we igh t  
and  phys ica l  ac t i v i t y ;  phys ica l  ac t i v i t y  and  month ly  i ncome.  
 
Tab le  5 .37:  Shows the  r isk  fac tors  tha t  jo in t ly a f fec t  correc ted 
visua l  impairment  and  bl indness,  degree  o f  f reedom ( df ) ,  ch i -
square  (χ ² ) ,  p-value  and conc lus ion  
 
R i s k  f a c t o r s  d f  χ ²  p - v a l u e  C o n c l u s i o n  
 
M o n t h l y  
i n c o m e  
4  1 0 . 7 5 3  0 . 0 2 9  S i g n i f i c a n t  
P h ys i c a l  
a c t i v i t y  
2  1 4 . 9 6 3  0 . 0 0 1  S i g n i f i c a n t  
 
 
“Signi f icant”  means  that  the  factor  is  associated  (a t  the  0 .1  leve l  
of  s ign i f icance)  w i th  v isual  impairment  and  bl indness  var iab le  in  
the  presence o f  o ther  fac tors .  
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5 .9  CONCLUSION 
 
The  resu l t s  ob ta ined  f rom v is ion  examina t ion ,  an th ropomet r i c  
measurements  and  in te rv iews  in  th is  s tudy  were  p resen ted  in  th i s  
chap te r .  Ove r  ha l f  (54 .7%)  o f  the  pa r t i c ipan ts  were  60  yea rs  and  
o lde r  and  the re  were  more  fema les  (71 .5%)  than  ma les  (28 .4%)  in  
th i s  s tudy .  On ly  12% o f  the  pa r t ic ipan ts  we re  wear ing  op t ica l  
co r rec t ion .  Be fo re  op t i ca l  co r rec t ion ,  the  p reva lence  o f  v i sua l  
impa i rmen t  and  b l i ndness  in  th e  r igh t  eyes  o f  the  pa r t ic ipan ts  was 
70 .7% and  3 .6%,  respect i ve ly .  Howeve r ,  a f te r  op t i ca l  co r rec t ion ,  the  
p reva lence  o f  v isua l  impa i rmen t  dec reased to  41 .3% and tha t  o f  
b l indness  rema ined  the  same a t  3 .6%.  Many o f  those  who  were  
v i sua l l y  impa i red  had  moder a te  v i sua l  impa i rmen t .  Be fo re  op t ica l  
co r rec t ion ,  the  p reva lence  o f  v i sua l  impa i rmen t  and  b l indness  was  
s ign i f i can t l y  assoc ia ted  w i th  educa t iona l  qua l i f i ca t ion  and  mon th ly  
i ncome.  Howeve r ,  a f te r  op t ica l  co r rec t ion ,  the  p reva lence  o f  V I  and  
b l indness  was  s i gn i f i can t l y  assoc ia ted  w i th  age ,  month ly  i ncome,  
phys ica l  ac t i v i t y ,  we igh t  loss  comp l iance  and  las t  eye  exam ina t ion .  
 
The  lead ing  causes  o f  v i sua l  impa i rment  and  b l indness  be fo re  
op t i ca l  co r rec t ion  were  re f rac t i ve  e r ro rs  (49 .5%)  and  ca ta rac t  
(24 .7%).  However ,  a f te r  op t ica l  co r rec t ion  the  lead ing  causes  were  
ca ta rac t  (76 .8%)  a nd  d iabe t ic  re t inopa thy  (7 .1%).  D iabe t i c  
re t inopa thy  was  no t  f ound  in  pa r t ic ipan ts  be low the  age  o f  55  yea rs .  
About  40% o f  the  pa r t ic ipan ts  had  DM fo r  less  than  5  yea rs  and  
abou t  70% d id  no t  know any  t ype  o f  d iabe tes .  Most  (90 .1%)  o f  the  
pa r t i c ipan ts  had  t ype  2  DM and  on ly  9 .9% had  t ype  1 .  The  
p reva lence  o f  V I  and  b l indness  was  h igh  among those  wi th  t ype  2  
(40 .5%)  than  among those  wi th  t ype  1  DM (4 .1%) .  A lmost  a l l  (97 .7% 
o f  the  par t i c ipa n ts  used  pub l ic  hea l th  fac i l i t ies  fo r  the i r  d iabe tes  
check -up  and  mos t  o f  them las t  checked  the i r  b lood  sugar  leve l  less  
than  a  mon th  ago .  Of  the  49 .3% o f  those  who  ever  had  the i r  eyes  
examined by  an  op tome t r i s t  o r  oph tha lmo log is t ,  45 .4% were  las t  
examined  longe r  than  a  yea r  ago .  The  p reva lence  o f  V I  and  
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b l indness  was  h ighes t  among those  who were  las t  examined longer  
than  a  yea r  ago .  Many (78 .8%)  o f  the  pa r t ic ipan ts  had  hype r tens ion  
and  the  p reva lence  o f  V I  and  b l indness  was  35 .5%  among th ose  wi th  
hype r tens ion  and  8 .6% among those  wi thou t  the  cond i t ion .  Many 
(37 .4%)  o f  the  pa r t ic ipan ts  l i ved  less  than  30  m inu tes  wa lk  to  the  
pub l ic  hea l th  fac i l i t ies .  
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CHAPTER 6  
 
D ISCUSSION,  L IMITATIONS,  RECOMMENDATIONS AND 
CONCLUSION  
 
6 .1  INTRODUCTION 
 
The  resu l t s  ob ta ined  f rom v is ion  examina t ion ,  an th ropomet r i c  
measurements  and  in te rv iews  in  th i s  s tudy  were  p resen ted  in  
chap te r  5 .  The  number  o f  the  pa r t i c ipan ts  pe r  pub l ic  hea l th  fac i l i t y  
(C l in ics ,  hea l th  cen t re ,  and  hosp i ta ls )  was  p resen ted  (5 .2 )  in  tha t  
chap te r .  The  d is t r i b u t ion  o f  the  pa r t ic ipan ts  by  the  va r ious  soc io -
demograph ic  charac te r i s t ics  (age ,  gende r ,  mar i ta l  s ta tus ,  e tc )  as  
we l l  as  by  the  an th ropomet r i c  measurements  (Body Mass  Index  and  
wa is t  c i rcumference)  was  p resen ted  in  sec t ion  5 .3 .  The  p reva lence  
and  d is t r i bu t ion  o f  v i sua l  impa i rment  (V I )  and  b l indness  [ (based  on  
bo th  p resen t ing  and  a ided  v i sua l  acu i t y  (VA) ]  as  we l l  as  the i r  
re la t ionsh ip  to  the  va r ious  soc io -demograph ic  and  an th ropomet r ic  
cha rac te r i s t ics  we re  p resen ted  in  sec t ions  5 .4  and  5 .5 .  Fu r the r ,  the  
causes  o f  V I  and  b l indness  be fo re  and  a f te r  op t i ca l  co r rec t ion  were  
a lso  p resen ted  in  sec t ion  5 .6  and  5 .7 .  In  th is  s tudy ,  v isua l  
impa i rmen t  was de f ined  as  VA<6/9 .5  to  ≥3 /60 ,  and  b l indness  as  
VA<3 /60  (Tab le  4 .1 ) .  Acco rd ing  to  the  W HO (2011 ) ,  v i sua l  
impa i rmen t  i s  de f ined  as  VA  <6 /18  to  ≥3 /60 ,  and  b l indness  as  
VA<3 /60  (Tab le  1 .1 ) .   The  c l in ica l  r i sk  fac to rs  o f  v isua l  impa i rment  
and  b l indnes s  were  p resen ted  in  sec t ion  5 .8 .  
 
As  ind ica ted  in  chap te r  1 ,  t he  resea rch  des ign  in  th is  s tudy  was  
hea l th  fac i l i t y -based,  quant i ta t i ve ,  desc r ip t i ve ,  and  c ross -sec t iona l  
i n  na tu re .  The  s tudy  popu la t ion  cons is ted  o f  B lack  South  A f r ican  
d iabe t i c  adu l t s  o f  bo th  sexes ,  who  were  40  yea rs  and  o l der  in  
Mopan i  D is t r ic t  o f  the  L impopo  P rov ince .   A  sample  o f  225  peop le  
w i th  DM who met  the  inc lus ion  c r i te r ia  pa r t ic ipa ted  in  th i s  s tudy .  
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The a im  o f  th is  s tudy  was to  de te rm ine  the  p reva lence  and  causes o f  
v i sua l  impa i rment  and  b l indness  among B lack  Sou t h  A f r ican  d iabe t ic  
adu l t s  who  a re  40  yea rs  and  o lde r  in  Mopan i  D is t r i c t ,  L impopo 
p rov ince .  In  add i t i on ,  the  s tudy  sough t  to  de te rmine  the  re la t ionsh ip  
be tween  r isk  fac to rs  fo r  v isua l  impa i rment  o r  b l indness  among 
peop le  w i th  DM .  The  resea rch  ob jec t i ves  fo r  th i s  s tudy  were  to :  
 
i .  De te rm ine  the  p reva lence  o f  v i sua l  impa i rment  o r  b l indness  
among the  B lack  Sou th  A f r i can s  w i th  DM who  a re  40  yea rs  and  
o lde r  in  Mopan i  D is t r i c t ,  L impopo Prov ince .  
i i .  De te rm ine  the  causes  o f  v i sua l  impa i rment  o r  b l indness  among 
the  B lack  South  A f r i cans  w i th  DM who  a re  40  years  and  o lde r  
i n  Mopan i  D is t r i c t ,  L impopo P rov ince .  
i i i .  Desc r ibe  the  r i sk  fac to rs  tha t  a re  assoc ia ted  w i th  v i sua l  
impa i rmen t  o r  b l indness  among the  B lack  South  A f r i can s  w i th  
DM who  a re  40  yea rs  and  o lde r  in  Mopan i  D is t r i c t ,  L impopo 
P rov ince .  
 
In  th is  chap te r ,  the  resu l ts  p resen ted  in  chap te r  5  a re  d iscussed .  A t  
the  beg inn ing  o f  th i s  chap te r ,  a  h i s to r i ca l  ove rv iew o f  the  cu r ren t  
hea l th  ca re  sys tem in  Sou th  A f r ica  i s  p resen ted .  Th is  i s  f o l lowed  by 
a  b r ie f  d i scuss ion  o f  the  rese a rch  se t t i ng,  the  number  o f  pa r t i c ipan ts  
pe r  hea l th  fac i l i t y  and  the  demography  and  an th ropomet r ic  
measurements  o f  the  pa r t i c ipa n ts .  The  p reva lence  o f  v isua l  
impa i rmen t  and  b l i ndness  based  on  p resen t ing  VA  i s  d i scussed.  In  
add i t ion ,  the  p reva lence  based on  co r rec ted  v i sua l  acu i t y  is  
p resen ted ,  and  then  these  were  d iscussed  in  re la t ion  t o  the  va r ious  
soc io -demograph ic  cha rac te r is t ics  and  the  an th ropomet r ic  
measurements .  Fu r the r ,  a  d iscuss ion  o f  the  causes as  we l l  as  the  
c l in ica l  r i sk  fac to rs  o f  V I  and  b l indn ess  is  p resen ted  in  th i s  chap te r .  
Las t l y ,  the  l im i ta t ions  and  con t r ibu t ions  o f  the  s tudy  as  we l l  as  
recommendat ions  a re  p resen ted .   
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6.2 .  A H ISTORICAL OVERVIEW OF HE ALTH CARE SYSTEM IN 
SOUTH AFRICA  
 
The  h is to ry  o f  Sou th  A f r i ca  has  a  s ign i f i can t  e f fec t  on  the  cu r ren t  
hea l th  ca re  sys tem and  the  hea l th  o f  Sou th  A f r icans .  In  1994,  Sou th  
A f r i ca  became a  democra t i c  coun t ry ,  bu t  be fo re  th i s  pe r iod ,  the  
apa r the id  po l icy  s t ruc tu red  the  soc ie t y  accord ing  to  race  and  gender .  
Th is  g rea t l y  i n f luenced  the  en t i re  soc ia l  sys tem and  the  access  to  
bas ic  hea l th  resou rces  and  se rv ices .  One  o f  the  most  impor tan t  
i n f luences  on  the  hea l th  o f  Sou th  A f r icans  has  been the  
impove r ishment  o f  the  B lack  popu la t ion  in  the  face  o f  the  gene ra l  
W h i te  peop le  a f f luence  (Coovad ia ,  Jewkes ,  Ba r r on ,  Sanders  &  
Mc in ty re  2009 ) .  In  the  la te  19 t h  and  20 t h  cen tu r ies ,  l ow wages,  
ove rc rowd ing,  inadequate  san i ta t ion ,  ma lnu t r i t ion  caused  the  hea l th  
o f  the  B lack  popu la t ion  to  de te r io ra te  (Packa rd  1989) .  The  de l ibera te  
unde r -educa t ion  o f  the  B lack  popu la t ion  th rough the  sys tem o f  Bantu  
educa t ion  worsened  the  ra te  o f  unemp loyment  and  pover t y  among 
the  B lack  popu la t ion  and  hence  an  inc rease  in  t he  bu rden  o f  
pove r t y - re la ted  d iseases (Coovad ia  e t  a l  2009)  
 
As  ea r l y  as  the  17 t h  cen tu ry ,  a  no tab le  fea tu re  o f  the  h i s to ry  o f  
hea l th  se rv ices  in  Sou th  A f r ica  has  been  f ragmenta t ion ,  bo th  w i th in  
the  pub l ic  sec to r  and  be tween the  pub l ic  and  the  p r iva te  sec to r .  The  
hea l th  fac i l i t ies  we re  rac ia l l y  segrega ted  and  cura t i ve  and  
p reven t i ve  se rv i ces  were  separa ted  (Coovad ia  et  a l  2009) .   P r io r  to  
1994 ,  the  Apar the id  sys tem necess i ta ted  the  f ragmenta t ion  o f  hea l th  
care  in to  14  hea l th  depa r tments  compr is ing  the  then  4  p rov inces  o f  
Sou th  A f r ica  (Cape  P rov ince ,  Nata l ,  O range  F ree  S ta te  and  
T ransvaa l ) ,  the  fou r  home lands  (T ranske i ,  Boph utha tswana,  Venda 
and  C iske i )  as  we l l  as  6  “se l f -gove rn ing”  te r r i t o r ies  (Gazanku lu ,  
KaNgwane ,   KwaNdebe le ,  KwaZu lu ,  Lebowa  and  Qwaqwa)  (South  
A f r i can  Human  R igh ts  Commiss ion  2009 ) .  The  hea l th  depar tments  in  
the  home lands/Ban tus tans  ( impove r ished  ru ra l  a rea s  where  A f r ican  
B lacks  were  invo lun ta r i l y  res t r i c ted  to  du r ing  the  apa r the id  e ra ) ,  
wh ich  focussed  ma in ly  on  the  hosp i ta l  sec to r ,  we re  sys tema t i ca l l y  
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under funded,  poo r l y  o rgan ised ,  ine f f i c ien t  and  o f ten  ine f fec t i ve ly  
managed  and  these  resu l ted  in  h igh  leve l s  o f  i l l  hea l th  and  mor ta l i t y  
i n  t hese  a reas  (Coovad ia  e t  a l  2009 ,  Kautzky  &  To l lman 2008 ) .   
 
To  fu r the r  compl ica te  th is  f ragmenta t ion ,  w i th in  the  p rov inc ia l  hea l th  
depa r tments  the re  were  separa te  serv i ces  fo r  each  rac ia l  g roup  
(B lack ,  Co lou red ,  I nd ian  and  W hi tes ) ,  w i th  most  o f  the  hea l th  budget  
be ing  a l l oca ted  to  W hi tes ,  thus  p rov id ing  them wi th  be t te r  access  to  
hea l th  serv i ces  than  the  o ther  rac ia l  g roups .  Th is  rac ia l l y  based  
a l loca t ion  o f  t he  budget  seve re ly  comprom ised  the  ab i l i t y  o f  B lacks  
to  access  pub l ic  hea l th  ca re  se rv i ces ,  w i th  d isas t rous  consequences 
in  most  cases  (South  A f r ican  Human R igh ts  Commiss ion  2009 ) .   
 
In  2012,  e igh teen  yea rs  a f ter  the  end  o f  apa r the id ,  the  
democra t ica l l y  e lec ted  gove rnment  i s  s t i l l  g rapp l ing  w i th  the  legacy  
o f  apa r the id  and  the  cha l lenges  o f  add ress ing  the  d isempowerment ,  
d isc r im ina t ion ,  and  unde rdeve lopment  o f  the  hea l th  ca re  sys tem  
(Coovad ia  et  a l  2009 ) .  Desp i te  the  cha l lenges,  the  new gove rnment  
has  managed  to  conso l ida te  the  14  hea l th  ca re  adm in is t ra t ions  o f  
the  Bantus tans  and  South  A f r ica  in to  one  na t iona l  and  n ine  
p rov inc ia l  hea l th  depa r tments  (Coovad ia  e t  a l  2009 ) .  The  pub l ic  
hea l th  ca re  sys tem has  been  t rans fo rmed  in to  an  in tegra ted  and  
comprehens ive  na t iona l  se rv i ce ,  w i th  the  goa l  o f  red ress ing  the  
h is to r i ca l  inequ i t ies  and  to  p rov ide  essen t ia l  hea l th  care  to  the  
d isadvan taged  peop le .  The  gove rnment  has  bu i l t  1 ,345  new c l in i cs  
and  upgraded  263 ,  wh ich  improved  the  access ib i l i t y  and  ava i lab i l i t y  
o f  hea l th  se rv ices  to  the  en t i re  Sou th  A f r i cans  (Coovad ia  et  a l  
2009 ) .   
 
Desp i te  these  successes,  the  South  A f r i can  hea l th  sys tem i s  s t i l l  
i nequ i tab le ,  w i th  the  p r i v i leged  few hav ing  d isp ropo r t iona te  access  
to  hea l th  serv i ces .  Hea l th  serv i ces  ava i lab i l i t y ,  access ib i l i t y  and  
a f fo rdab i l i t y  a re  s t i l l  b iased  towards  the  wea l thy  m i no r i t y  who  use  
the  p r i va te  sec to r ,  wh ich  rece ives  the  subs tan t ia l  sha re  (60%)  o f  the  
hea l th  expend i tu re  (McIn ty re  1995) .  I t  i s  es t imated  tha t  on ly  17% o f  
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the  popu la t ion  a re  members  o f  the  med ica l  schemes  and  23% use  
the  p r i va te  sec to r  on  the  regu la r  bas is  (Mc In ty re  1995 ) .  In  add i t i on ,  
hea l th  serv i ces  a re  s t i l l  b iased  towards  the  h is to r i ca l l y  “W h i te ”  a reas  
as  ce r ta in  geograph ic  a reas  such  as  the  ru ra l  a reas ,  pa r t i cu la r l y  
f o rmer  homelands,  townsh ip ,  and  in fo rma l  se t t l ements  we re  
sys temat ica l l y  unde r funded  as  a  resu l t  o f  apar the id  po l ic ies .  For  
i ns tance ,  the   pe r  cap i ta   pub l i c  sec to r  expend i tu re ,  1992 /93  was  3 .5  
t imes  g rea te r  in  most  we l l - resourced  p rov inces  compared  to  the  
leas t  we l l - resou rced  p rov ince  (McIn ty re  &  G i l son  2002:1640 ) .   
 
These  have  p rompted  the  gove rnment  to  in t roduce  the  Nat iona l  
Hea l th  Insu rance  (NHI )  tha t  i s  in tended  to  ensure  tha t  a l l  Sou th  
A f r i cans  regard less  o f  the i r  soc ioeconomic  s ta tus  have  access  to  
app rop r ia te ,  e f f i c ien t  and  qua l i t y  hea l th  serv i ces .  The  b road  
ob jec t i ve  o f  the  NHI  is  t o  pu t  in to  p lace  the  necessary  fund ing  and  
hea l th  se rv ice  de l i ve ry  mechan isms ,  wh ich  w i l l  enab le  the  c rea t ion  
o f  an  e f f i c ien t ,  equ i tab le  and  sus ta inab le  hea l th  sys tem in  Sou th  
A f r i ca .  I t  w i l l  be  based  on  the  p r inc ip les  o f  the  r i gh t  to  hea l th ,  soc ia l  
so l ida r i t y  and  un ive rsa l  cove rage .   The  NHI  i s  expected  to  be  
phased - in  ove r  14  yea rs  (Depar tmen t  o f  Hea l th  2011 ) .  I t  rema ins  to  
be  seen  whethe r  th i s  i n te rven t ion  w i l l  b r ing  abou t  the  env isaged 
equ i t y  in  the  hea l th  ca re  se rv ices  in  the  coun t ry .     
 
6 .3  RESE ARCH SE TTING 
 
As ind ica ted  ea r l ie r  in  chap te r  4 ,  th is  s tudy  was  conducted  in  seven  
pub l ic  hea l th  fac i l i t ies  in  the  Mopan i  D is t r i c t ,  L impopo  P rov ince .  F ive  
o f  the  seven  pub l ic  hea l th  fac i l i t ies  a re  loca ted  in  the  Grea te r  
Tzaneen  Loca l  Mun ic ipa l i t y  and  the  o ther  tw o  fac i l i t i es  a re  loca ted  in  
the  Grea te r  Le taba  Loca l  mun ic ipa l i t y  (4 .2 ) .  L impopo  Prov ince  has  
an  es t ima ted  to ta l  popu la t ion  o f  5 .2  m i l l ion  peop le .  Th is  f i gu re  is  
abou t  11% o f  the  na t iona l  popu la t ion .  L impopo  p rov ince  has  seven 
d is t r i c t  mun ic ipa l i t ies  inc lu d ing  the  Mopan i  D is t r i c t  Mun ic ipa l i t y .  Th is  
mun ic ipa l i t y  i s  s i tua ted  in  t he  Nor th -eas te rn  pa r t  o f  L impopo 
P rov ince ,  70km and  50km f rom Po lokwane  (The  p rov inc ia l  cap i ta l ) ,  
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a long  the  p rov inc ia l  roads  R81  and  R171,  respect i ve ly .  I t  sha res  
bo rde rs  w i th  Mozambi que  in  the  Eas t ,  Z imbabwe  and  Vhembe 
D is t r ic t  Mun ic ipa l i t y  i n  the  Nor th ,  Mpuma langa  P rov ince  th rough 
Enh lazen i  D is t r ic t  Mun ic ipa l i t y  in  t he  South ,  Cap r ico rn  D is t r i c t  
Mun ic ipa l i t y  i n  t he  W est  and  Sekhukhune  D is t r i c t  Mun ic ipa l i t y  i n  the  
Sou th -west  (Mopan i  D i s t r ic t  Mun ic ipa l i t y  2009 ) .  
 
The  popu la t ion  o f  the  Mopan i  D is t r ic t  i s  es t ima ted  a t  1 .1  m i l l ion ,  
w i th  81% res id ing in  the  ru ra l  a reas ,  14% in  u rban  a reas  and  5% in  
the  fa rms.  Of  the  to ta l  popu la t ion ,  54% a re  females  and  46% a re  
ma les .  Ove r  50% o f  the  adu l t  p opu la t ion  a re  rega rded  as  be ing  
func t iona l l y  i l l i te ra te  (Mopan i  D is t r i c t  Mun ic ipa l i t y  2009) .   
App rox imate ly  73% o f  the  popu la t ion  is  unemp loyed  and  o f  th i s  
pe rcen tage ,  about  60% a re  women.  The  la rges t  emp loye r  in  the  
d is t r i c t  i s  the  gove rnment ,  f o l lowed  by  the  fa rm ing sec to r  (Mopan i  
D is t r ic t  Mun ic ipa l i t y  2009) .   
 
Du r ing  the  2008 /9  pe r iod ,  Mopan i  D is t r i c t  had  99  c l in ics ,  9  hea l th  
cen t res ,  and  9  hosp i ta ls  a l toge th e r  se rv ing  about  248254 peop le  [  
S ta t is t i cs  South  A f r ica  (S ta tssa)  2007] .  The  c l in ics  and  hea l th  
cen t res  a re  the  f i rs t  po in t  o f  en t ry  t o  hea l th  serv i ces  fo r  South  
A f r i cans .  Hea l th  serv i ces  tha t  a re  p rov ided  in  the  c l in ics  inc lude  
t rea tment  o f  m inor  a i lmen ts ,  f ami l y  p lann ing  serv i ces ,  immun isa t ions  
o f  bab ies ,  managemen t  o f  ch ron ic  d i seases  such  as  DM,  
hype r tens ion ,  e t c .  C l in ics  a re  no rma l l y  opened  fo r  on ly  e igh t  hou rs  a  
day .  Some c l i n i c  s ta f f  may however  be  expected  to  s leep  a t  o r  nea r  
the  hosp i ta l  so  tha t  they  a re  ava i lab le  in  case  o f  emergency 
(Cu l l inan  2006 ) .   Hea l th  cen t res  norma l l y  p rov ide  24-hou r  mate rn i t y  
and  emergency  se rv i ces ,  in  add i t ion  to  a l l  se rv i ces  rende red  in  the  
c l in ics .  A  Hea l th  cen t re  has  a  m in imum o f  30  beds where  pa t ien ts  
can  be  obse rved  fo r  a  max imum o f  48  hours .  From Apr i l  1996 ,  
serv i ces  in  the  c l in ics  and  hea l th  cen t re  were  f ree  o f  cha rge .  A  
hosp i ta l  norma l l y  p rov ides  hea l th  serv i ces  to  pa t ien ts  who need in -
pa t ien t  ca re ,  a l though  a l l  have  ou tpa t ien t  depar tments  (OPD)  (whe re   
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pa t ien ts  w i th  m ino r  a i lments  who do  no t  need in -pa t ien t  ca re  a re  
t rea ted  by  doc to rs )  and  casua l t y  o r  emergen cy  ca re  (Cu l l inan  2006 ) .  
  
The  p reva len t  d iseases  in  the  Mopan i  D is t r i c t  inc lude  d ia r rhoea,  
pneumon ia ,  tubercu los is ,  HIV  and  A IDS,  ma la r ia ,  cho le ra  and  
sexua l l y  t ransmi t ted  in fec t ions .  Accord ing  to  a  su rvey  conducted  on  
women  a t tend ing  an tena ta l  c l in i cs  in  2002,  Mopan i  had  the  h ighes t  
(23 .1%) p reva lence  o f  HIV  in fec t ions  in  the  P rov ince  (S ta tssa  2004 ) .  
Th is  may be  due  to  lack  o f  access  to  in fo rmat ion  abou t  H IV/A IDS 
among the  peop le ,  espec ia l l y  m igran t  f a rm  worke rs  who come f rom 
the  ne ighbou r ing  count r ies  ( I n te rna t iona l  Organ iza t ion  fo r  M ig ra t ion  
( IOM)  2009 ) .   About  10 ,253  peop le  have  been  repo r ted  to  be  v i sua l l y  
d isab led  (causes o f  v isua l  d isab i l i t y  no t  spec i f ied )  (S ta tssa  2007 ) .  
 
6 .4  NUMBER OF P ARTICIPANTS PER HE ALTH FACIL ITY  
 
A la rge  number  o f  pa r t i c ipan ts  we re  se lec ted  f rom Le taba  hosp i ta l  
(28 .9%)  (Tab le  5 .1 ) .   One  reason  fo r  th i s  may be  tha t  the  resea rch  
team v is i t ed  th i s  hosp i ta l  th ree  t imes  to  co l lec t  da ta ,  and  in  each  
v i s i t  there  we re  more  pa t ien ts  compared  to  those  found  in  o the r  
hea l th  fac i l i t ies .  Th e  o the r  reason may be  tha t  h is to r ica l l y ,  d iabe tes  
managemen t  se rv i ces  were  ava i lab le  on ly  in  hosp i ta l s  (Cu l l inan  
2006 )  and  as  one  o f  the  we l l  es tab l ished  hosp i ta l s  in  the  a rea  
peop le  s t i l l  p re fe r  us ing  the  Le taba  hosp i ta l  f o r  the i r  d iabe tes  check -
up .   The  o the r  reason  i s  tha t  peop le  a l lege  tha t  they  f requent l y  do  
no t  f ind  the i r  t rea tmen t  in  the  c l in ics ;  hence ,  they  p re fe r  Le taba  
hosp i ta l  because  they a lways  ge t  the i r  t rea tment  in  tha t  hosp i ta l .    
 
6 .5  DEMOGRAPHY AND ANTHROPOMETRIC ME ASUREMENTS OF 
THE P ARTICIPANTS 
 
6 .5 .1  Age  dis tr ibut ion o f  the  par t ic ipants  
 
A la rge  number  o f  pa r t i c ipan ts  in  th is  s tudy  were  in  the  o lde r  age  
g roup  (Tab le  5 .2 )  p resumab ly  because  o lde r  age  g roups,  espec ia l l y  
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those  l i v ing  in  the  ru ra l  a reas  a re  more  l i ke l y  t o  u t i l i se  the  pub l i c  
hea l th  se rv i ces  than  the  younge r  age  g roups.  The  reason  fo r  th is  
m igh t  be  tha t  the  ma jo r i t y  o f  o lde r  peop le  in  the  ru ra l  a reas  a re  poo r  
and  there fo re  canno t  a f fo rd  p r i va te  hea l th  se rv ices .  In  con t ras t ,  
pa r t i c ipan ts  in  the  younge r  age  g roups  a re  l i ke l y  to  be  economica l l y  
ac t i ve  and  may have  been  a t  the i r  wo rkp laces  du r ing  the  t ime  o f  the  
s tudy .  In  add i t i on ,  many o f  them may be  members  o f  med ica l  
schemes and  cou ld  the re fo re  a f fo rd  p r i va te  hea l th  se rv i ces .  Th is  
m igh t  exp la in  the  lower  pe rcen tage  o f  pa r t ic ipan ts  in  the  younge r  
age  g roups  than  in  the  o lde r  age  g roup .  The  o the r  reason  may be  
tha t  t he  p reva lence  o f  DM inc reases wi th  inc reas ing  age .  
 
The  h igh  p ropo r t ion  o f  pa r t ic ipan ts  in  the  o lde r  age  g roup  in  th is  
s tudy  agrees  wi th  the  f ind ing  f rom o the r  s tud ies  in  the  coun t ry .  In  
the  s tudy  in  Du rban ,  Sou th  A f r ica  to  assess  the  leve l  o f  d iabe t i c  
pa t ien ts ’  knowledge  o f  d iabe tes  me l l i tus ,  i t s  comp l i ca t ions  and  
managemen t  among 106  pa r t i c ipan ts  aged  30  yea rs  and  o lde r ,  many 
(67%)  o f  the  pa r t ic ipan ts  we re  in  the  e lde r l y  popu la t ion  be tween 50  
and  69  years  (Mash ige ,  Notshwe leka ,  Mood ley ,  Rahmtoo la ,  Sayed,  
S ingh  &  Sa rd iwa l la  2008:98 ) .  In  a  s tudy  in  the  W este rn  Cape ,  South  
Af r i ca  to  inves t iga te  the  d iabe t ic  pa t ien ts ’  knowledge  and  i t s  
compl ica t ions  among 98  peop le  w i th  DM aged  30  yea rs  and  o lde r ,  
h igh  p ropor t ion  (69%)  o f  t he  pa r t i c ipan ts  we re  a lso  found  to  be  
be tween 50  and  69  yea rs  o ld  (C la rke -Fa r r ,  Ne l  &  W i lk inson  
2006 :137 ) .  
 
In  a  s tudy  in  South -weste rn  N ige r ia  to  assess  the  p reva lence  and  
fac to rs  in f luenc ing  p rev ious  d i la ted  eye  examina t ion  in  sc reen ing  fo r  
re t inopa thy  among 83  t ype  2  pa t ien ts  aged  ≥  16  yea rs  o ld ,  most  
(85 .5%)  o f  the  pa r t ic ipan ts  we re  a lso  found  to  be  be tween  45-64  
yea rs  (Onakpoya ,  Adeoye  &  Ko lawo le  2010 :177 ) .  Th is  f u r the r  agrees  
wi th  f ind ings  f rom the  p res en t  s tudy  where  a  h igh  p ropor t ion  o f  
pa r t i c ipan ts  we re  found in  the  o lde r  age  g roup .  As  s ta ted  above ,  the  
h igh  p ropor t i on  o f  pa r t ic ipan ts  in  the  o lder  age  g roup ,  sugges t  tha t  
the  inc idence  o f  DM inc reases  wi th  inc reas ing  age .   
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6.5 .2  Dis t r ibut ion  o f  the  pa r t ic ipants  by gender  
 
The  fac t  tha t  the re  were  more  fema les  (71 .5%)  than  ma les  (28 .4%) 
in  th i s  s tudy  is  cons is ten t  w i th  the  South  A f r i can  demograph ics  as  
we l l  as  those  o f  the  Mo pan i  D is t r ic t  as  s ta ted  above .  Th is  is  a lso  
cons is ten t  w i th  the  f ind ings  in  o th e r  Sou th  A f r i can  s tud ies .  In  a  
s tudy  in  Du rban ,  South  A f r i ca  to  assess  the  leve l  o f  d iabe t ic  
pa t ien ts ’  knowledge  o f  d iabe tes  me l l i tus ,  i t s  comp l i ca t ions  and  
managemen t  among 106  par t ic ipan ts  aged  30  yea rs  and  o lder ,  
f ema les  (65%) were  more  than  ma les  (35%) (Mash ige  et  a l   2008 :98 ) .  
In  a  s tudy  in  the  W este rn  Cape,  South  A f r ica  to  inves t iga te  the  
d iabe t i c  pa t ien ts ’  knowledge  and  i t s  compl i ca t ions  among 98  peop le  
w i th  DM aged  30  yea rs  and  o lde r ,  f ema les  (72%) were  more  than  
ma les  (28%)  (C la rke -Fa r r  e t  a l  2006 :1 37) .  However ,  in  ano ther  s tudy  
in  Cape  Town  to  eva lua te  the  knowledge  about  the  d iabe tes ,  i t s  
ocu la r  e f fec ts  and  managem ent  p ro toco ls  among 73  peop le  w i th  DM 
aged  33  yea rs  and  o lde r ,  ma les  (59%)  were  more  than  females  
(41%)  (Ph i l l ips ,  Mash ige  &  C la rke -Fa r r  2012 :72) .  Th is  may be  
because  o f  the  sma l l  samp le  s i ze  and  tha t  the  par t ic ipan ts  we re  
se lec ted  f rom on  op tomet r i c  p rac t ice .  
 
The  fac t  tha t  the re  were  more  fema les  than  ma les  is  a lso  cons is ten t  
w i th  f ind ings  f rom s tud ies  in  o ther  coun t r ies .  In  a  s tudy  in  K inmen,  
Ta iwan  to  assess  the  p reva lence  and  assoc ia ted  fac to rs  o f  ca ta rac t  
su rgery  amo ng pa t ien ts  w i th  t ype  2  DM ,  fema les  (59 .7%)  were  more  
than  ma les  (40 .3%)  (Tsa i ,  Tung,  W oung,  L iu ,  Lee ,  Sh ih ,  Chen  & 
Chou  2007:264 ) .  In  some Af r i can  s tud ies ,  f ema les  were  a lso  more  
than  ma les .  In  a  s tudy  ca r r ied  ou t  ac ross  s i x  sub -Saharan  A f r ican  
count r ies  to  eva lua te  DM con t ro l ,  management  and  la te  
compl ica t ions  among  2352  wi th  t ype  2  DM,  fema les  (61 .1%)  were  
a lso  more  than  ma les  (38 .9%)  (Sobngwi ,  Ndou r -Mbaye,  Boateng,  
Rama iya ,  N jenga ,  D iop ,  Mbanya  &  Ohwovo r io le  2012:32) .  In  a  s tudy 
in  Southwes te rn  N ige r ia ,  61 .4  % were  fema les  and  38 .6% were  
ma les  (Onakpoya  et  a l  2010 :177) .  The  fac t  tha t  t he re  were  more  
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f ema les  than  ma les  in  the  p resen t  s tudy  i s  cons is ten t  w i th  the  repor t  
tha t  wo r ldwide ,  the re  a re  more  fema les  than  ma les  w i th  DM (K ing  et  
a l  1998 :  1416) .  
 
6.5 .3  The d is tr ibut ion o f  the  par t ic ipants  by mar i ta l  s ta tus  
 
The  h ighe r  p ropo r t ion  o f  the  mar r ied  pa r t ic ipan ts  (55 .1%)  in  th is  
s tudy  (Tab le  5 .3 )  i s  in  agreement  w i th  the  rep or t  o f  the  South  
A f r i can  popu la t ion  census  2001,  wh ich  showed  a  h ighe r  (34%) 
pe rcen tage  o f  mar r ied  peop le  than  those  who  were  d ivo rced  (1 .6%) 
(S ta tssa  2004 ) .  Th is  may be  a  re f lec t ion  o f  the  mar i ta l  engagements  
o f  the  peop le  l i v ing  in  the  Mopan i  d is t r i c t  o f  the  L impopo  p rov ince .  
 
6.5 .4  The  dis tr ibut ion  of  the  par t ic ipants  according  to  
occupat ions  
 
Many (60 .4%)  o f  the  par t i c ipan ts  in  th i s  s tudy  were  pens ione rs .  Th is  
i s  cons is ten t  w i th  f i nd ings  f rom o the r  s tud ies .   In  a  s tudy  in  Du rban ,  
Sou th  A f r ica ,  mos t  (45% )  o f  t he  pa r t ic ipan ts  we re  pens ione rs ,  26% 
were  housewives ,  22% fo rma l l y  emp loyed  and  7% were  unemp loyed  
(Mash ige  et  a l  2008 :98 ) .  In  a  s tudy  in  Cape  Town ,  the  la rges t  
ca tego ry  o f  t he  par t i c ipan ts  (32%)  were  pens ione rs ,  23% were  
housewives ,  23% ind ica ted  so me o the r  t ype  o f  emp loyment  and  11% 
were  unemp loyed  (C la rke -Fa r r  et  a l  2006 :137) .  The  h ighe r  
p ropo r t ion  o f  pens ione rs  i s  expected  as  a lmos t  70% o f  the  
pa r t i c ipan ts  in  these  s tud ies  we re  50  yea rs  and  above .  
 
6.5 .5  The  dis tr ibut ion  o f  the  par t ic ipants  accord ing  to  e thnic  
groups  
 
The f ind ing  tha t  ove r  ha l f  (53 .8%) o f  the  pa r t ic ipan ts  we re  o f  the  
So tho  e thn ic  g roup  (F igure  5 .3 )  agrees  wi th  the  repo r t  f rom the  
popu la t ion  census  tha t  52 .1% o f  the  popu la t ion  in  the  L impopo 
p rov ince  were  Sotho -speak ing  (S ta tssa  200 4 ) .   
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6.5 .6  The  dis tr ibut ion  of  the  par t ic ipants  according  to  
educat ional  qual i f icat ions  
 
W i th  rega rd  to  educa t iona l  s ta tus ,  many (41 .3%)  o f  the  par t i c ipan ts  
in  th is  s tudy  had  on ly  p r imary  educa t ion  and  a  few (6 .7%)  had  
te r t ia ry  educa t ion .  The  pe rcen tage  ( 41 .3%)  o f  pa r t ic ipan ts  w i th  
p r imary  educa t ion  in  th is  s tudy  was  h ighe r  than  the  13 .7% repo r ted  
fo r  t he  Mopan i  D is t r ic t  as  a  who le  (Mopan i  D is t r i c t  Mun ic ipa l i t y  
2009 ) .  In  add i t ion ,  the  6 .7% o f  those  wi th  te r t ia ry  educa t ion  in  th i s  
s tudy  was  s l i gh t ly  h ighe r  than  the  6 .5% repor ted  fo r  the  d i s t r ic t  
(Mopan i  D is t r i c t  Mun ic ipa l i t y  2009) .  Cont ra ry  to  the  f ind ings  in  th is  
s tudy ,  t he  p ropo r t ion  o f  those  wi th  p r imary  educa t ion  in  a  s tudy  in  
Cape  Town  (Ph i l l ips  e t  a l  2012 :72 )  was  4 .1% and  those   w i th  te r t ia ry  
educa t ion  was  31 .5%.  The  reason  fo r  t he  d i f f e rences  may be  due  to  
d i f f e rences  in  the  popu la t ion  s tud ied  and  the  s tudy  s i tes .  Many o f  
the  par t i c ipan ts  in  the  Cape Town  s tudy  ( Ph i l l i ps  e t  a l  2012 :72 )  we re  
Co lou red  (59%)  o r  we re  W hi te  (38%)  and  on ly  3% were  B lack .  In  
con t ras t ,  a l l  t he  pa r t ic ipan ts  in  th is  s tudy  were  B lack .  
 
Du r ing  the  apa r the id  e ra ,  B lacks  were  de l ibe ra te ly  undereduca ted  
th rough the  sys tem o f  Bantu  educa t ion  and  the  Co lou red  and  W hi te  
peop le  had  be t te r  educa t ion  than  the  B lack  peop le  d id .  I n  add i t i on ,  
Cape  Town  has  been  one  o f  the  we l l - resourced  p rov inces  when 
compared  wi th  p rov inces  l i ke  the  L impopo  P rov ince ,  wh ich  has  been 
g ross ly  unde r funded  du r ing  the  apa r the id  years  (Coovad ia  et  a l  
2009 ) .  The  fac t  tha t  the  ma jo r i t y  o f  the  pa r t ic ipan ts  in  t he  Cape 
Town s tudy  were   Co lou red  and  W hi te  peop le  and  those  in  th is  s tudy 
were   B lack  peop le  may exp la in  the  d i f f e rences in  the  educa t iona l  
qua l i f i ca t ions .   
  
6.5 .7  The  d is t r ibut ion  o f  the  par t ic ipants  according  to  the  
monthly income and the  source  of  household in come 
  
I t  was  expected  tha t  many (69%) o f  the  pa r t ic ipan ts  in  th i s  s tudy  
wou ld  be  ea rn ing  R2000  o r  less  as  the  ma jo r i t y  o f  them were  
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pens ione rs  (F igu re  5 .5 ) .  As  f ro m Apr i l  2012 ,  the  gove rnment  pays  
abou t  R1200  to  peop le  who  qua l i f y  f o r  o ld -age  pens ion  (Sou th  
A f r i can  Government  se rv ices  2012 ) .  The  sou rce  o f  househo ld  income 
o f  many (61 .3%)  o f  the  pa r t ic ipan ts  was o ld -age  pens ions .  
 
6 .5 .8  The d is tr ibut ion o f  the  par t ic ipants  according  to  p lace  of  
the  res idence  
 
I t  was  a lso  expected  tha t  many (68 .9%)  o f  the  pa r t i c ipan ts  wou ld  be  
f rom the  ru ra l  a reas  (F igu re  5 .7 )  s ince  abou t  80% o f  t he  popu la t ion  
in  the  L impopo prov ince  l i ve  in  the  ru ra l  a reas  (L impopo  DHSD 2011)  
and  mos t  (81  %)  o f  the  res iden ts  o f  the  d is t r ic t  l i ve  in  the  ru ra l  a reas  
(Mopan i  D is t r ic t  Mun ic ipa l i t y  2009) .  
 
6.5 .9 :  The  d is t r ibut ion  o f  body mass  index  and w aist  
c i rcumference  o f  the  par t ic ipants  
 
Obes i t y  i s  becom ing  a  ma jo r  pub l ic  hea l th  p rob lem in  many 
deve lop ing  count r ies ,  inc lud ing  South  A f r ica .  Th is  may be  a t t r i bu ted  
to  among o the r  fac to rs ,  u rban i sa t ion ,  dec reased  phys ica l  ac t i v i t y ,  
and  rep lacement  o f  t rad i t iona l  nu t r i t ious  d ie ts  w i th  wes te rn -s t y le  
d ie t s  ( IDF  2006 ) .  In  a  s tudy  in  South  A f r ica  to  asce r ta in  the  
an th ropomet r ic  p ro f i le  and  de te rminan ts  o f  obes i t y  i n  South  A f r icans  
aged  ≥  15  yea rs  who  p ar t ic ipa ted  in  the  Demograph ic  and  hea l th  
Su rvey  in  1998,  the  mean  BMI  va lues  fo r  men  and  women  were  22 .9  
kg /m 2  and  27 .1  kg/m 2 ,  respec t i ve ly .   
 
For  men ,  29 .2% were  ove rwe igh t  o r  obese  (≥25  kg/m 2 ) ,  whe reas  fo r  
women  56 .6% were  ove rwe igh t  o r  obese .  H ighe r  le ve ls  o f  BMI  we re  
found  in  o lde r  men ,  who  l i ved  in  the  u rban  a reas  and  who  h ighe r  
l eve ls  o f  educa t ion .  Fo r  women,  h ighe r  BMI  leve ls  we re  found  in  
those  who were  o lde r  than  in  those  who were  younge r ,  those  l i v ing 
in  u rban  a reas  than  those  in  non -u rban  a reas  and  Af r i can  women,  
who  had  s ign i f i can t l y  h ighe r  BMI  than  a l l  o the r  g roups  (Puoane ,  
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Steyn ,  B radshaw,  Laubsche r ,  Fou r ie ,  Lamber t  &  Mbananga 
2002 :1041 ) .  
 
In  ano the r  Demograph ic  and  Hea l th  Su rvey  in  Sou th  A f r ica  in  2003 
(Depar tment  o f  Hea l th ,  Med ica l  Resea rch  Counc i l ,  O rcMacro  2007)  
among pe rsons  aged  ≥  15  yea rs ,  the  mean  BMI  leve ls  (27  kg /m 2 ,  f o r  
women  and  23  kg/m 2 ,  f o r  men)  we re  s im i la r  to  those  repo r ted  in  the  
above  s tudy .  The  pe rcen tage  (29 .8%)  o f  men  who  were  ove rwe igh t  
or  obese  (≥25  kg /m 2 ) ,  was  a lso  s im i l a r  to  t he  29 .2% repo r ted  in  the  
above  s tudy.  howeve r  the  percen tage  (54 .9%) o f  the  overwe igh t  o r  
obese  women was lower  than  tha t  repo r ted  in  t he  above  s tudy  
 
In  th is  s tudy ,  BMI  measu rements  we re  taken  f rom on ly  200  
pa r t i c ipan ts ,  compr is ing  60  ma les  and  140  females .  Th is  i s  because  
some pa r t ic ipan ts  had  to  leave  ea r ly  f o r  doc to r ’s  appo in tmen t ,  to  go  
and  fe tch  ch i ld ren  f rom p reschoo ls ,  e tc .  The  mean BMI  leve ls  f o r  
women  (30 .5  ±  5 .31 kg/m 2 )  and  men  (27 .9  ±  4 .9kg /m 2 )  in  th i s  s tudy 
were  h ighe r  than  what  was  repo r ted  in  the  above  two  South  A f r ican   
Demograph ic  and  Hea l th  Surveys  (Puoane  et  a l  2002 :1041,  
(Depa r tment  o f  Hea l th ,  Med ica l  Resea rch  Counc i l ,  O rcMacro  2007 ) .  
Howeve r ,  t hese  va lues  were  lower  than  those  repor ted  in  a  South  
A f r i can  s tudy  among 253  d iabe t ic  pa t ien ts  aged  21 -81  yea rs .  In  th is  
s tudy  the  mean  BMI  was  31 .2kg/m 2 ,  and  tha t  f o r  women  and  men 
was  32kg /m 2  and 29 .1kg /m 2 ,  respect i ve ly  (Ro tch fo rd  &  Rotch fo rd  
2002 :538 ) .   
 
In  a  s tudy  to  es t imate  the  popu la t ion  a t t r ibu tab le  f rac t ion  o f  e leva ted  
BMI  fo r  d iabe tes  mor ta l i t y  by  coun t ry ,  sex  and  age  g roup  fo r  the  
W este rn  Pac i f i c  and  Sou th -East  As ia  reg ions ,  the  mean  BMI  va r ied  
by  coun t ry ,  sex  and  age .  Fo r  women,  the  mean  BMI  ranged  f rom 
20 .5±7 .7kg/m 2  i n  Ind ia  to  36 .2±5 1kg/m 2  in  Amer ican  Samoa.  For  
men,  i t  ranged  f r om 20 .2±5 .91kg /m 2  in  I nd ia  to  33 .7±7 .8 1kg/m 2  in  
Amer ican  Samoa  (Mar t in iuk ,  Lee ,  Co lagu i r i  &  W oodward  2011:472 ) .  
Fo r  bo th  women  and  men,  the  mean  BMIs  (30 .5  ±  5 .31kg /m 2  and  
27 .9  ±  4 .9kg/m 2 ,  fo r  women  and  men)  in  the  p resen t  s tudy  a re  h ighe r  
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than  what  was  repo r ted  fo r  Ind ia ,  bu t  lower  than  those  repo r ted  fo r  
Amer ican  Samoa,  i n  the  above  s tudy .  The  reason  fo r  the  d i f f e rences 
may be  due  to  d i f f e rences  in  the  popu la t ions  s tud ied  and  the  
methodo log ies .  
 
The  p reva lence  o f  ove rwe igh t  (BMI ,  25 -29 .99kg/m 2 )  among women 
was  s im i la r  to  tha t  among men (38  ve r sus  37%) ,  however  the  
pe rcen tage  o f  those  wi th  obes i t y  (≥  30kg/m 2 )  was  h ighe r  among 
women  than  among men  (49  ve rsus  32%) .  The  fac t  t ha t  the  
p reva lence  o f  obes i t y  was  h ighe r  among the  women  than  among men 
agrees  wi th  what  was  repor ted  in  o the r  s tud ies .  In  a  s tudy  in  Ind ia  to  
repo r t  the  p reva lence  o f  ob es i t y  ind ices  among 1414 peop le  w i th  DM 
and  to  de te rm ine  the i r  assoc ia t ion  w i th  DR ,  obes i t y  de f ined  by  jus t  
BMI  (≥  23kg/m 2 )  and  wa is t  c i r cumfe rence  (≥90cm in  men  and  ≥80cm 
i n  women)  was  more  p reva len t  in  women  than  in  men  (Raman,  Ran i ,  
Gnanamoor thy ,  Sudh i r ,  Kumaraman ikave l  &  Sha rma  2010 :211 ) .   Da ta  
f rom the  Sou th  A f r i can  demograph ic  and  hea l th  su rvey  2003  showed  
tha t  women  had  h igh  p reva lence  o f  obes i t y  than  men  (27 .4  ve rsus  
8 .8%)  (Depar tment  o f  Hea l th ,  Med ica l  Re sea rch  Counc i l ,  O rcMacro  
2007 ) .  
 
In  a  s tudy  in  Ch ina  to  compare  the  magn i tude  o f  the  assoc ia t ion  
be tween  2  years  change  o f  W C o r  BMI  and  inc iden t  t ype  2  DM,  2  
yea rs  change  o f  wa is t  c i rcumference  (W C)  was  pos i t i ve l y  assoc ia ted  
w i th  r isk  o f  t ype  2  DM a f te r  ad jus tmen t  f o r  some  o ther  f ac to rs ,  no  
mat te r  whethe r  the  pa r t ic ipan ts  had  abdomina l  obes i ty  a t  base l ine  o r  
no t .  Two  yea rs  change  o f  W C was a  be t te r  p red ic to r  f o r  t ype  2  DM 
than  tha t  o f  BMI  change  (Luo ,  Guo ,  Hu ,  Zhou ,  W u,  Zhang,  &  L iu .  
2012 :  xxx .e3 ) .  Howeve r ,  in  a  s tudy  in  I ran  to  compare  the  ab i l i t y  o f  
the  BMI ,  W C,  wa is t - to -h ip  ra t io  (W HR)  and  wa is t - to -s ta tu re  ra t io  
(W SR)  to  p red ic t  p rogress ion  to  d iabe tes  in  704  non -d iabe t i c  f i rs t -
degree  re la t i ves  o f  t ype  2  pa t ien ts  aged  20 -70  yea rs ,  a l l  th ree  
obes i t y  ind ica to rs  (BMI ,  W C,  W SR)  had  s im i la r  assoc ia t i ons  w i th  
inc iden t  d iabe tes  (Jangho rban i  &  Am in i  2010 :e28) .  In  th is  s tudy ,  
wa is t  c i r cumference  ranged  f rom 72  to  203cm wi th  a  mean  o f  
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107±15cm,  ind ica t ing  subs tan t ia l l y  i nc reased  r isk  o f  d iseases o f  
l i f es t y les  (W HO 2004c ) .  
 
6.5 .10 :  The  number  o f  par t ic ipants  w ear ing spectac les  
 
On ly  12% o f  t he  pa r t ic ipan ts  in  th i s  s tudy  wore  spec tac les .  The  
expec ta t ion  was  tha t  a  la rge r  pe rcen tage  o f  pa r t i c ipan ts  wou ld  be  
wear ing  spec tac les  s ince  th is  s tudy  was  done  among those  who  were  
40  yea rs  and  o lde r ,  bu t  tha t  was  no t  th e  case .  Th is  suggests  tha t  
there  i s  a  g rea t  need  to  improve  the  ava i lab i l i t y ,  access ib i l i t y  and  
a f fo rdab i l i t y  o f  op tome t r i c  se rv i ces ,  pa r t icu la r l y  in  the  ru ra l  a reas  o f  
the  L impopo P rov ince .  
 
6.6  THE PREVALENCE OF VISUAL IMP AIRMENT AND BLINDNESS 
AMONG THE P ARTICIP ANTS 
 
Severa l  au tho rs  have  repo r ted  the  p reva lence  o f  v i sua l  impa i rment  
and  b l indness  in  d iabe t i c  pa t ien ts  and  the  f ind ings  va ry  f rom one 
s tudy  to  ano the r .  F ind ings  in  th i s  s tudy  were  compared  wi th  some o f  
these  p rev iou s  s tud ies  and  an  a t tempt  was  made  to  o f fe r  poss ib le  
reason/s  fo r  d i f fe rences  o r  s im i la r i t ies .  The  p reva lence  o f  v i sua l  
impa i rmen t  (V I )  and  b l indness  in  th i s  s tudy  was de te rmined  based  on  
bo th  the  p resen t ing  v i sua l  acu i t y  (PVA)  and  a ided  v i sua l  acu i t y  
(AVA) .  To  b r ie f l y  recap i tu la te ,  p r esen t ing  v isua l  acu i t y  re fe rs  to  
v i sua l  acu i t y  measu red  wi th  hab i tua l  op t ica l  co r rec t ion  ( fo r  t hose  
us ing  op t i ca l  co r rec t ion )  o r  w i thou t  any  op t i ca l  co r rec t ion  ( fo r  those  
no t  us ing  op t i ca l  co r rec t ion) .  A ided  v i sua l  acu i t y  re fe rs  to  acu i t y  
measured  wi th  the  pa r t ic ipan t  wea r ing  a  t r ia l  f rame  wi th  lens  
p resc r ip t ion  ob ta ined  f rom au to - re f rac t ion  resu l t s ;  whe re  necessa ry ,  
a  p inho le  i s  p lace  ove r  t he  t r ia l  lenses  when measu r ing  the  AVA.   
 
The  reason  fo r  de te rm in ing  the  p reva lence  based  on  PVA was  to  be  
ab le  to  repo r t  the  p reva lence  o f  V I  due  to  re f rac t ive  e r ro rs ,  wh ich  
has  been  found  to  be  the  lead ing  cause  o f  V I  (W HO 2012) .   De f in ing 
V I  and  b l indness  based  on  bes t  co r rec ted  v i sua l  acu i t y  (BCVA)  has  
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been  found  to  ove r look  a  la rge  p ropo r t ion  o f  persons  wi th  V I  and  
b l indness  due  to  unco r rec ted  re f rac t i ve  e r ro rs ,  wh ich  is  more  
p reva len t  in  many pa r t s  o f  the  wor ld  (W HO 2012 ) .  The  reason fo r  
de te rm in ing  V I  and  b l indness  in  te rms  o f  the  AVA was to  be  ab le  to  
compare  the  f ind ings  in  th is  s tudy  w i th  the  p rev ious  s tud ies  tha t  
used  bes t  co r rec ted  VA  to  c lass i f y  v i sua l  impa i rment  and  b l indness .  
In  v iew o f  t hese  two  methods  o f  de te rm in ing  v isua l  impa i rment  and  
b l indness ,  the  f ind ings  based  on  the  two  me thods  o f  de te rm ina t ion  
w i l l  be  d iscussed in  th i s  s tudy .   
 
Acco rd ing  to  the  r esearche r ’s  knowledge,  th i s  is  t he  f i rs t  repo r t  on  
the  p reva lence  and  causes  o f  v i sua l  impa i rment  and  b l indness  
among pe rsons  wi th  DM in  Sou th  A f r i ca .  The  p reva lence  o f  v isua l  
impa i rmen t  based on  bo th  p resen t ing  and  a ided  v i sua l  acu i t y  i n  the  
r igh t  eyes  was  70 .7% and  41 .3%,  respec t i ve ly  and  in  the  le f t  eyes ,  i t  
was  72% and  42 .2%  respect i ve ly .  T he  p reva lence  o f  b l indness  in  the  
r igh t  and  le f t  eyes  was  3 .6% ( fo r  bo th  PVA &  AVA)  and  3 .1% ( fo r  
bo th  PVA &  AVA) ,  respect i ve ly .   Modera te  v i sua l  impa i rment  was 
more  common  in  bo th  the  r igh t  and  le f t  eyes  o f  t he  pa r t ic ipan ts  
(Tab les  5 .4 ,  5 .5 ,  5 .8  &  5 .9 ) .  Th is  i s  because  modera te  V I  ca tego ry  is  
g rea te r  than  the  m i ld  o r  t he  seve re  V I  ca tego r ies .  The  modera te  V I  
ca tego ry  spans  0 .5  logMAR  (magn i tude )  wh i le  m i ld  o r  seve re  V I  on ly  
spans  0 .3  logMAR.   
 
A  two -s ided  pa i red  t - tes t  was  used  to  compare  the  means  o f  the  
v isua l  acu i t ies  (VA ’s )  o f  t he  r i gh t  and  le f t  eyes .  The  resu l ts  ( t -
va lue=0.47  wi th  df=224,  p=0.638 )  a t  the  0 .1  leve l  o f  s ign i f i cance  
showed  tha t  the re  was  no  s ign i f i ca n t  d i f f e rence  be tween  the  means 
of   t he  VA ’s  o f   the  two  eyes .  The re fo re ,  un less  s ta ted  o the rwise ,  
the  resu l t s  d iscussed  he reunde r  a re  those  f rom the  r igh t  eyes  o f  the  
pa r t i c ipan ts .  The  use  o f  da ta  f rom the  r igh t  eye  is  i n  keep ing  wi th  
p rev ious  s tud ies .  Da ta  f rom the  r igh t  eyes  were  used  in  a  s tudy  in  
Bang ladesh  to  de te rm ine  the  p reva lence  o f  re f rac t i ve  e r ro rs  and  to  
inves t iga te  fac to rs  assoc ia ted  w i th  re f rac t i ve  e r ro r  in  adu l t s  30  yea rs  
o f  age  and  o lde r  (Bou rne ,  D ineen,  A l i ,  Noo ru l  Huq & Johnson  2004 ) .  
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Data  f rom the  r igh t  eye  were  a lso  used  in  N ige r ia  in  a  s tudy  to  
p rov ide  da ta  on  the  p reva lence  and  t ypes  o f  re f rac t ive  e r ro r  and  the  
spec tac le -wear ing  ra te  among adu l ts  (Eze lum,  Razav i ,  
S ivasub raman ian ,  G i lbe r t ,  Mur thy ,  En tekume,  Abubaka r ,  N ige r ian  
Nat iona l  B l indness  &  V isua l  impa i rment  S tudy  Group 2011 ) .  
 
In  con t ras t ,  o the r  s tud ies  used  da ta  f rom the  be t te r  eye .  Data  in  the  
be t te r  eye  were  used  in  a  s tudy  in  New Je rsey  to  de te rm ine  the  
f requency  and  seve r i t y  o f  d iabe t i c  re t inopa thy  as  we l l  as  assoc ia ted  
v i sua l  impa i rment  (Roy 2000 ) .   Da ta  f rom the  be t te r  eye  were  a lso  
used  in  a  s tudy  in  the  Un i ted  K ingdom to  p rov ide  es t imates  o f  V I  
among peop le  w i th  DM a t tend ing  sc reen ing  in  a  mu l t i -e thn ic  
popu la t ion  (S ivap rasad ,  Gup ta ,  Gu l l i f o rd ,  Dodh ia ,  Mann,  Nag i  &  
Evans  2012 ) .  In  a  s tudy  in  Hong Kong to  de te rmine  the  p ropo r t ion  o f  
v i sua l  impa i rment  than  cou ld  be  co r rec ted  wi th  p resc r ip t ion  
spec tac les  among the  d iabe t i c  popu la t ion ,  da ta  f rom the  be t te r  eye  
were  a lso  used  (Fung,  Yap  & Cheng 2010 ) .     
 
6.6 .1  Preva lence o f  v isu al  impa irment  and  bl indness  based on 
present ing  visual  acu i ty  
 
Severa l  au thors  have  p resen ted  the  p reva lence  o f  v i sua l  impa i rment  
based  on  p resen t ing  v i sua l  acu i t y  (PVA)  as  was  done  in  an  aspect  o f  
th i s  s tudy .  In  t he  p resen t  s tudy,  the  p reva lence  o f  v i sua l  impa i rment  
(VA<6 .9 .5  to  ≥3 /60 )  and  b l indness  (VA<3 /60 )  based  on  the  PVA i s  
cons ide rab ly  h ighe r  (70 .7% fo r  V I  and  3 .6% fo r  b l indness )  t han  tha t  
repo r ted  by  o ther  au tho rs .  A  lower  (11%) p reva lence  o f  v isua l  
impa i rmen t  (VA<6/12  to  ≤6 /60 )  was repor ted  in  a  s t udy in  the  Un i ted  
S ta tes  o f  Amer ica  (USA)  among 1237  d iabe t i c  adu l t s  aged  20  yea rs  
and  o lde r  (Zhang et  a l  2008 :1423) .  In  add i t ion ,  a  low p reva lence  o f  
v i sua l  impa i rmen t  was  repo r ted  in  a  s tudy  in  the  Un i t ed  K ingdom 
among 50331  peop le  w i th  DM aged  ≥12  yea rs  o ld .  In  t ha t  s tudy,  the  
p reva lence  o f  v isua l  impa i rmen t  (VA<6 /12  to  ≥6 /60 )  and  seve re  
v isua l  impa i rment  (VA<6/60)  was 3 .4% and  0 .4%,  respec t i ve ly  
(S ivap rasad  et  a l  2012 ) .  In  a  s tudy  in  Hong Kong among 2301 t ype  2  
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DM pat ien ts  aged ≥23  yea r s  o ld ,  the  p reva lence  o f  v isua l  impa i rmen t  
was  11 .3%,  w i th  10 .6% be ing  m i ld (VA<6 /18  to  6 /60 )  and  0 .7% be ing 
seve re  (VA<6/60 )  v i sua l  impa i rment  (Fung et  a l  2010 ) .  The  reason  
fo r  the  h ighe r  p reva lence  o f  V I  and  b l indness  in  th is  s tudy  compared  
to  the  above  s tud ies  may be  due  to  the  d i f f e rences  in  t he  de f in i t ion  
o f  V I  and  b l indness ;  p opu la t ions  s tud ied ,  s tudy  s i tes  and  methods .  
  
F i r s t l y ,  t he  h igher  p reva lence  o f  V I  in  th is  s tudy  when  compared  to  
tha t  o f  the  above  s tud ies  m igh t  be  a t t r ibu ted  to  d i f f e rences  in  the  
de f in i t ion  o f  V I .  Th is  is  because  par t ic ipan ts ,  who  a re  cons ide red  to  
be  v i sua l l y  impa i red  in  th is  s tudy ,  a re  cons ide red  to  be  hav ing  
no rma l  v i s ion  when  the  de f in i t i ons  in  the  above  th ree  s tud ies  a re  
used.  Fo r  ins tance ,  par t i c ipan ts  w i th  VA ≥  6 /12  have  no rma l  v is ion  in  
the  above  USA and  UK s tud ies .  Those  wi th  VA  ≥  6 /18  a re  cons ide red  
to  be  hav ing  no rma l  v is ion  in  the  Hong Kong s tudy .  The  de f in i t ions  
used  in  the  above  th ree  s tud ies  m igh t  have  con t r ibu ted  to  the  lower  
p reva lence  in  these  s tud ies  compared  to  the  p resen t  s t udy .  
 
Second ly ,  the  fac t  tha t  th is  s tudy  was  done  on  o lde r  par t i c ipan ts  
than  those  in  the  above  th ree  s tud ies  may be  the  o ther  reason  fo r  
the  h ighe r  p reva lence  in  th is  s tudy  than  in  those  s tud ies .  Many o f  
the  causes  o f  v i sua l  impa i rment  inc lud ing  ca ta rac t ,  g laucoma,  
d iabe t i c  re t inopa thy ,  macu la r  degene ra t ion  e tc  a re  age - re la ted .  A  
recen t  s tudy  has  found  tha t  inc reas ing  age  i s  a  r i sk  fac to r  f o r  v i sua l  
impa i rmen t  among persons wi th  DM (S ivaprasad  et  a l  2012) .  
 
Th i rd l y ,  the  o ther  reason  fo r  the  h ighe r  p reva len ce ,  wh ich  was 
mos t l y  due  to  re f rac t i ve  and  ca ta rac t  in  th i s  s tudy  may be  tha t  t h i s  
s tudy  was  done  in  a  deve lop ing  count ry ,  whe re  the re  i s  a  lack  o f  eye  
care  se rv i ces  when  compared  wi th  the  o the r  s tud ies  tha t  we re  done 
in  deve loped  count r ies ,  whe re  spec tac l es  and  ca ta rac t  su rge ry  a re  
w ide ly  ava i lab le .   The  p reva lence  o f  V I  has  been  found  to  vary  f rom 
count ry  to  coun t ry  and  app rox imate ly  87% o f  peop le  w i th  v i sua l  
impa i rmen t  res ide  in  the  deve lop ing  coun t r ies  (Resn iko f f  et  a l  
2004 :848 ,  W HO 2010 ) .  I t  i s  es t imat ed  tha t  the  number  o f  eye  ca re  
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prov iders  pe r  m i l l i on  popu la t ions  in  the  r i ches t  coun t r ies  may be  
n ine  t imes  more  than  in  the  poo res t  coun t r ies  (Ntsoane  &  Oduntan  
2010 :184 ) .  In  many deve lop ing  count r ies ,  eye  spec ia l is t s  a re  
concen t ra ted  in  ma jo r  c i t ies  and  towns,  and  thus  exc lud ing ,  f o r  
i ns tance ,  t he  ma jo r i t y  o f  ru ra l  peop le  requ i r ing  ca ta rac t  su rge ry 
(Va idyanathan ,  L imburg,  Fos te r  &  Pandey 1999:104) .   
 
As  in  o ther  deve lop ing  count r ies ,  mos t  p rac t i s ing  op tomet r i s t s  and  
oph tha lmo log is t  in  Sou th  A f r ica  a re  e i t he r  in  p r i va te  p rac t ice  o r  in  
the  u rban  a reas .  These  p rac t i t ioners  on ly  se rve  a  sma l l  f rac t ion  o f    
the  popu la t ion  tha t  can  a f fo rd  p r i va te  hea l th  ca re  se rv i ces ,  w i th  the  
ma jo r i t y  dependent  on  the  pub l i c  sec to r  f o r  eye  ca re  serv i ces .  
(Na idoo  2007:418 ) .  Ther e  a re  abou t  70  oph tha lmo log is t s ,  5  
oph tha lm ic  med ica l  o f f i ce rs ,  74  op tomet r i s t s  and  65  oph tha lm ic  
nu rses  in  the  pub l i c  sec to r  se rv ing about  38  m i l l i on  peop le  who  a re  
dependent  on  the  pub l ic  sec to r  f o r  eye  care  (Leucona  &  Cook 
2011 :510 ) .  Of  t he  4 ,718 ,043  mi l l i on  peop le  dependen t  o f  the  pub l ic  
sec to r  f o r  eye  care  in  the  L impopo  P rov ince ,  where  th i s  s tudy  was 
done ,   on ly  4432  peop le  had  ca ta rac t  ope ra t ion  in  2006  (Leucona  &  
Cook  2011:510 ) .  Cook  &  S tu l t i ng (1995 )  es t imated  tha t  in  the  ru ra l  
a reas  o f  Sou th  A f r i c a ,  t here  was an  inc idence  o f  27 ,000  b l ind ing 
ca ta rac ts  pe r  year  and  a  back log  o f  113000 un -ope ra ted  ca ta rac t -
b l ind  peop le .  The  s tudy  s i t e  fo r  th is  s tudy  has  undoubted ly  
con t r ibu ted  to  the  h igh  p reva lence  o f  V I  and  b l indness .  
 
Fou r th l y ,  the  h ighe r  p reva lenc e  in  th is  s tudy  compared  to  the  s tud ies  
in  the  US,  UK,  and  Hong Kong may be  because  th is  s tudy  was  hea l th  
fac i l i t y -based  compared  to  the  above  th ree  s tud ies ,  wh ic h  were  
popu la t ion -based .  C l in ic -based  s tud ies  have  been  found to  
ove res t imate  the  f requency  an d  seve r i t y  o f  d iseases (W i l l i ams  et  a l  
2004 :975 ) .  Th is  may be  because  peop le  who  v i s i t  the  c l i n i c  o r  
hosp i ta l  f o r  check -up  may a l ready  be  v isua l l y  impa i red ,  wh ich  may 
no t  be  the  case  wi th  those  se lec ted  randomly  f rom the  commun i t y .  
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The  h igh  p reva lence  o f  V I  in  th is  s tudy  may a lso  be  due  to  lack  o f  
knowledge  about  t he  ava i lab i l i t y  and  access ib i l i t y  o f  eye  care  
serv i ces .   I t  was  d iscovered  du r ing the  in te rv iews  tha t  many o f  the  
pa r t i c ipan ts  we re  unaware  tha t  the re  were  op tomet r is ts  in  the  
hosp i ta ls  in  t he  Mo pan i  D is t r ic t .  Some were  no t  even  aware  tha t  
wea r ing g lasses  o r  hav ing  ca ta rac t  ope ra t ion  migh t  improve  o r  
res to re  the i r  v is ion ,  as  they  cons ide red  the i r  V I  as  an  inhe r i ted  
cond i t ion .  I f  peop le  a re  unaware  o f  t he  ava i lab i l i t y  o f  eye  ca re  
serv i ces  in  the  ho sp i ta ls  suggests  tha t  they  a re  un l ike ly  to  v i s i t  
those  fac i l i t ies  when  they  have  eye  p rob lems.  Acco rd ing to  
Sacha rowi t z  (2005 :146 )  fac to rs  such  as  cos t ,  access ib i l i t y  o f  
se rv i ce ,  poor  knowledge  o f  ava i lab i l i t y  o f  se rv i ces ,  f ear  o f  the  
ou tcome o f  su rgery  an d  cu l tu ra l  be l i e f s  a re  some o f  the  ba r r ie rs  tha t  
p reven t  peop le  f rom p resen t ing  fo r  eye  consu l ta t ion  and  
managemen t  o f  the i r  eye  p rob lems .  N tsoane  &  Odun tan  (2010:183)  
a lso  iden t i f ied  lack  o f  awareness  tha t  the  causes  o f  v i sua l  
impa i rmen t  a re  p reven tab le ,  non-ava i lab i l i t y  o f  access ib le  and  
a f fo rdab le  se rv ices  as  the  ma in  causes  o f  v i sua l  impa i rment  and  
b l indness .   
 
Fu r the r ,  the  fac t  tha t  most  par t ic ipan ts  we re  poor  and  re l ied  on  
gove rnment  pens ions  fo r  su rv i va l  imp l ies  tha t  even  i f  they  were  
aware  o f  t he  ava i lab i l i t y  and  access ib i l i t y  o f  the  se rv ices ,  they  m igh t  
no t  be  ab le  to  a f fo rd  eye  care  se rv i ces ,  inc lud ing  spec tac les .  Na idoo  
(2007 :  418)  ind ica ted  tha t  lack  o f  a f fo rdab le  serv i ces  and  the  
absence  o f  app rop r ia te  resou rces  to  pu rchase  spec tac les  have  the  
po ten t ia l  to  con f ine  many to  pove r ty  and  d r i ve  o the rs  in to  pove r t y  by 
res t r i c t ing them f rom pa r t i c ipa t ing in  economic  ac t i v i t y .  
 
6.6 .2  Preva lence o f  v isua l  impairment  and  b l indness  among the  
par t ic ipants  a f ter  opt ica l  correct ion  
 
Cont ra ry  to  the  p resen ta t io n  o f  v i sua l  impa i rment  and  b l indness  
among the  pa r t ic ipan ts  based  on  p resen t ing  v i sua l  acu i t y ,  seve ra l  
au tho rs  have  p resen ted  the i r  f ind ings  based  on  cor rec ted  v i sua l  
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acu i t y .  I t  was  there fo re  dec ided  to  p resen t  the  f ind ings  in  t h i s  s tudy 
based  on  co r rec ted  v i sua l  acu i t y  as  we l l ,  so  tha t  resu l t  cou ld  be  
compared  wi th  those  o f  o the r  s tud ies  where  poss ib le .  As  ment ioned  
above ,  resu l t s  in  t h i s  t ype  o f  p resen ta t ion  shou ld  be  t rea ted  wi th  
cau t ion .  For  ins tance ,  the  op t i ca l  co r rec t ion  in  th is  s tudy  was 
de te rm ined  f rom au to  re f rac t ion  and  p inho le  tes t  resu l ts  and  no t  
f rom sub jec t i ve  re f rac t ion  as  i s  the  case  wi th  o the r  s tud ies .  These  
d i f f e rences in  methodo logy  may in f luence  resu l ts .   
 
Us ing  th is  t ype  o f  p resen ta t ion ,  Saadd ine  e t  a l  (1999 :1201)  
i nves t iga ted  the  p reva lence  o f  V I  among 85447  adu l t  peop le  w i th  DM 
18  yea rs  and  o lde r  in  the  USA and  found  ove ra l l  p reva lence  to  be  
24 .8%.   Th is  va lue  i s  lower  than  the  41 .3% found  in  the  p resen t  
s tudy .  Poss ib le  reasons  fo r  the  d i f f e rences may be  due  to  the  
fo l lowing:  f i rs t l y ,  th i s  USA s tudy inc luded  some pa r t i c ipan ts  tha t  
we re  younge r  than  those  in  the  p resen t  s tudy  were .  Second ly ,  th i s  
s tudy  was  done  in  a  deve loped  coun t ry ,  wh ich  has  be t te r  resou rces  
than  in  the  deve lop ing  count ry  whe re  the  p resen t  s tudy  was  done.  
Th i rd l y ,  t he  p reva lence  o f  v isua l  impa i rment  in  t he  USA s tudy  was 
se l f - repor ted  and  th i s  m igh t  have  lead  to  unde res t imat ion  o f  t he  
p reva lence  o f  v isua l  impa i rment .  A  lower  p reva lence  o f  v i sua l  
impa i rmen t  (11%)  was  a lso  repo r ted  in  ano the r  USA s tudy ,  in  the  
New Je rsey  among 725  Af r ican  Amer icans  wi th  t ype  1  DM aged  3  to  
80  yea rs  (Roy 2000 :102 ) .  The  reasons  fo r  the  d i f f e rences  a re  s im i la r  
those  d iscussed  in  the  above  USA s tudy .  In  ano the r  popu la t ion -
based  s tudy  in  t he  USA (Amer ican  Med ica l  Assoc ia t ion  2011)  among 
peop le  w i th  DM aged  18  yea rs  and  o lder ,  the  p reva lence  was  a lso  
found  to  be  lower  (18 .6%)  than  tha t  i n  the  p resen t  s tudy .  D i f f e rences 
may be  a t t r i bu ted  to  the  same r easons as  d iscussed above .   
 
The  f i nd ings  o f  some  o f  the  s tud ies  in  Eu rope  a lso  repo r ted  lower  
p reva lence  than  what  was  found  in  th i s  s tudy.  I n  a  s tudy  in  Denmark  
to  de te rm ine  the  p reva lence  o f  d iabe t i c  re t inopa thy  and  causes o f  
v i sua l  impa i rment  (VA<6/20)  among 378  t ype  2  DM pa t ien ts ,  the  
p reva lence  was  4%  (Hove et  a l  2004 :446 ) .  Ano the r  popu la t ion -based 
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s tudy  in  Denmark  to  inves t iga te  a  b road  range  o f  p red ic to rs  o f  v i s ion  
loss  among 1241 newly  d iagnosed  t ype  2  pa t ien ts  (de  F ine  et  a l  
2011 )  a l so  repo r ted  lower  p reva lence  o f  V I  (5 .4%)  and  b l i ndness  
(0 .9%).  Lower  p reva lence  (10 .2%) was a lso  repo r ted  in  a  s tudy  in  
Laxå  communi t y ,  Ӧrebro  County ,  i n  S weden  among 276  t ype  2  
d iabe tes  pa t ien ts  aged  24  to  91  yea rs  to  es tab l i sh  a  go ld  s tanda rd  
fo r  p reven t ion  o f  b l indness  (O la fsdo t t i r  et  a l  2007 :43) .  The  lower  
p reva lence  in  these  European  s tud ies  compared  to  the  p resen t  s tu dy 
may be  a t t r ibu ted  to  the  d i f f e rences  in  t he  de f in i t ion  o f  V I ,  age ,  
popu la t ions  s tud ied ,  and  me thodo log ies .   
 
In  add i t ion ,  l ower  va lues  o f  p reva lence  o f  V I  had  been  repo r ted  in  
the  M idd le  East .  In  a  c ross -sec t iona l  s tudy  in  I ran  to  inves t iga te  the  
r i sk  f ac to rs  o f  low v i s ion  among 738  t ype  2  d iabe t ic  pa t ien ts  (Ho r r i  
et  a l  2011 ) ,  a  p reva lence  (VA<6 /12 )  o f  13 .3% was  repo r ted .  In  
ano the r  popu la t ion -based  s tudy  in  Teh ran  P rov ince ,  I ran  (Javad i  et  
a l  2009)  among 634  peop le  w i th  d iabe tes  aged  25  to  64  yea rs  o ld ,  
the  repo r ted  p reva lence  o f  V I  (VA<6/18)   was   6 .5%.  In  a  popu la t ion -
based  s tudy  in  Pak is tan  to  es t imate  the  p reva lence  o f  DR  among 
newly  d iagnosed peop le  w i th  d iabe tes ,  the  p reva lence  o f  V I  was 
39 .6% (Sha ikh  et  a l  2008 :777 ) .  D i f f e rences  may be  a t t r ibu ted  to  
d i f f e rences in  the  de f in i t ion  o f  V I ,  methodo log ies ,  s tudy  s i tes  and  
popu la t ions  s tud ied .   
 
A  h ighe r  p reva lence  (55 .4%)  was  repo r ted  in  a  hosp i ta l -based s tudy  
among 350  pa t ien ts  in  Yemen  to  es t imate  the  magn i tude  and  r isk  
fac to rs  o f  d iabe t ic  re t inopa t hy.  The  p robab le  exp lana t ion  fo r  t h i s  
m igh t  be  tha t  over  ha l f  (52%) o f  t he  pa t ien ts  in  the  Yemen  s tudy  had  
DM fo r  >10  years ,  compared  wi th  unde r  a  th i rd  (29 .3%)  o f  pa t ien ts  
w i th  s im i la r  du ra t ion  in  th i s  s tudy.  Ano the r  exp lana t ion  m igh t  be  tha t  
i n  t he  Yemen  s tudy ,  t he  p reva lence  o f  DR was  55%,  compared  wi th  
7 .1% found in  th is  s tudy .   
 
A  low p reva lence  o f  4% was a lso  repo r ted  in  a  c ross -sec t iona l  s tudy 
among 1414  t ype  2  pa t ien ts  in  Chenna i  me t ropo l i s ,  Ind ia  (Ran i  et  a l  
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2012) .  D i f f e rences  in  the  popu la t ion ,  s tudy  s i t es  and  methodo log ies  
may be  respons ib le  fo r  the  d i f f e rences  in  the  p reva lence . In  a  s tudy  
in  Sou thwes te rn  N iger ia  among 83  t ype  2  DM pat ien ts  aged  ≥16  
yea rs  o ld ,  the  p reva lence  o f  V I  (VA<6 /18 )  was lower  (3 .6%)  than  
what  was  repo r ted  in  the  p resen t  s tudy  (Onakpoya  et  a l  2010 :177) .  A  
lower  p reva lence  (12 .3%)  o f  V I  (VA<6 /18 )   was  a lso  repo r ted  i n  a  
s tudy  in  H lab isa  D is t r ic t  in  the  Kwazu lu  Nata l  P rov ince ,  South  A f r ica  
(Rotch fo rd  &  Rotch fo rd  2002:538)  among 253  peop le  w i th  DM aged 
21  to  81  yea rs .  The  d i f f e ren ces  in  the  de f in i t ion  o f  V I  and  age  o f  the  
pa r t i c ipan ts  may be  the  reasons  fo r  the  low preva lence  in  the  South  
A f r i can  s tudy .   
 
The  p reva lence  o f  b l indness  (3 .6%)  repo r ted  in  th i s  s tudy  i s  h igher  
than  tha t  repo r ted  in  o the r  s tud ies .  The  p reva lence  repo r ted  f rom the  
s tudy  in  the  US was  0 .3% (Rysku lova  e t  a l  2008 ) .The  p reva lence  
repo r ted  f rom the  s tudy  in  New Jersey  was  3 .1% (Roy 2000:102 ) .   
The  p reva lence  in  a  s tudy  in  Denmark  among t ype  1  and  t ype  2  
pa t ien ts  was  0 .6% and  1 .5%%, respec t i ve ly  (Jeppesen  &  Bek 
2004 :528 )  and  in  ano the r  s tudy  in  Denmark  among t ype  2  pa t ien ts ,  
the  p reva lence  was  0 .9% (de  F ine  O l i va r ius  et  a l  2011 ) .   In  a  s tudy 
in  He ls ingborg  c i t y ,  Sweden ,  the  p reva lence  o f  V I  was  0 .4% 
(Henr i csson  et  a l  1996 :535 ) ,  wh i ls t  in  a  s tud y  in  Ӧreb ro  Coun ty,  
Sweden ,  the  p reva lence  was 2 .9% (Ola fsdo t t i r  e t  a l  2007 :43) .  In  a  
s tudy  in  Teh ran ,  the  p reva lence  was  1 .6% (Javad i  et    a l  2009 ) .  In  a  
s tudy(Buche r  &  I j sse lmu iden  1988:723 )  to  de te rmine  the  p reva lence  
and  causes  o f  b l indness  in  the  E l im  hosp i ta l  D is t r i c t  o f  Gazanku lu  in  
the  Nor the rn  T ransvaa l  (now L impopo  Prov ince) ,  Sou th  A f r ica  among 
18962 peop le  o f  a l l  ages ,  the  p reva lence  was  lower  (0 .57%) than  in  
the  p resen t  s tudy.  The  low p reva lence  in  the  above  s tud ies  may be  
a t t r ibu ted  to  va r ious  fac to rs ,  inc lud ing   d i f f e rences  in  the  de f in i t i on  
o f  V I  and  b l indness ,  and  resea rch  methodo logy in  gene ra l .  
 
Some s tud ies  in  the  M idd le  East  repo r ted  h igher  p reva lence  o f  
b l indness  than  tha t  repo r ted  in  the  p resen t  s tudy .  In  a  popu la t ion -
based  s tudy  in  Yem en  (Bamashmus  et  a l  2009 :294) ,  the  p reva lence  
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was  21%.  As  s ta ted  above ,  the  p robab le  exp lana t ion  fo r  th i s  m igh t  
be  tha t  over  ha l f  (52%)  o f  the  pa t ien ts  in  the  Yemen  s tudy  had  DM 
fo r  >10  yea rs ,  compared  wi th  under  a  th i rd  (29 .3%)  o f  pa t ien ts  w i th  
s im i la r  du ra t ion  in  th i s  s tudy .  Another  exp lana t ion  m igh t  be  tha t  in  
the  Yemen s tudy ,  the  p reva lence  o f  DR was  55%,  compared  wi th  
7 .1% found  in  th is  s tudy.  In  a  s tudy  in  I ran  (Ho r r i  et  a l  2011) ,  the  
p reva lence  was  5 .5%.   The  reason f o r  th is  m igh t  be  tha t  30 .5% o f  
the  pa t ien ts  in  the  I ran ian  s tudy had  >15  yea rs  du ra t ion  o f  DM,  
compared  wi th  14 .9% in  the  p resen t  s tudy w i th  s im i la r  du ra t ion .   
 
A  h ighe r  p reva lence  (12%)  o f  b l indness  (VA<3/60)  than  what  was 
repo r ted  in  th is  s tudy  was  repo r ted  in  a  s tudy  in  Southweste rn  
N iger ia .  The  au tho r  c i ted  symp tom -dependent  eye  care  se rv ices  use  
as  aga ins t  sc reen ing  as  one  o f  the  reasons  fo r  the  h igh  ra te  o f  
v i sua l  impa i rment  and  v i s ion  th rea ten ing  d iseases (Onakpoya  et  a l  
2010 :178 ) .  
 
6.6 .2 .1  The preva lence  o f  v isual  impa irment  and  bl indness 
according  to  age  
 
F ind ings  o f  th is  s tudy  seem to  be  cons is ten t  w i th  p rev ious  resea rch ,  
wh ich  found the  p reva lence  o f  V I  and  b l indness  to  inc rease  wi th  
inc reas ing  age .  In  a  popu la t ion -based  s tudy  in  Southe rn  W iscons in ,  
USA,  the  p reva lence  o f  v i sua l  impa i rment  and  b l i ndness  among 
d iabe t i c  pa t ien ts  was  found  to  increase  wi th  inc reas ing  age  (K le in  &  
K le in  1995 :296 ) .  In  ano the r  s tudy  in  the  USA,  the  ove ra l l  p reva lence  
o f  se l f - repor ted  V I  inc reased  f rom 5 .7%  to  21% in  tho se  be tween  18 -
44  yea rs  and  those  above  the  age  o f  75  yea rs ,  respect i ve ly  
(Rysku lova  et  a l  2008 ) .  The  p reva lence  inc reased  s ign i f i can t l y  w i th  
age ,  f rom 18 .6% among pe rsons  aged  18  to  44  yea rs  to  24 .7% in  
ano the r  USA s tudy  among pe rsons  aged  45  to  64  yea rs  (Saadd ine  et  
a l  1999 ) .  In  the  New J e rsey  s tudy ,  the  p reva lence  o f  V I  inc reased 
f rom 7 .6% in  those  younge r  than  18  years  to  32 .8% in  those  who 
were  45  yea rs  and  o lde r  (Roy 2000:102) .   
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The  s ta t is t i ca l l y  s ign i f i can t  assoc ia t ion  be tween  VI  and  b l i ndness  
(a f te r  op t i ca l  co r rec t ion)  and  inc reas in g  age  (p=0.02 )  in  th is  s tudy 
suppo r t  f ind ings  f rom o the r  au tho rs .  In  a  s tudy  in  the  Un i ted  S ta tes ,  
the  p reva lence  o f  se l f - repo r ted  v i sua l  impa i rment  was  found  to  be  
s ign i f i can t l y  assoc ia ted  w i th  age  ( p<0.04)  (Saadd ine  et  a l  1999 ) .  In  
the  New Jersey  s tudy ,  o lde r  age  was  found  to  be  inve rse ly  
assoc ia ted  w i th  h ighe r  f requency o f  v i sua l  impa i rment  (OR=1.06 ;  
95%CI ,  1 .01 -1 .13)  (Roy 2000:102) .  In  a  s tudy  in  Sweden ,  ` inc reas ing 
age  was  found  to  be  s ign i f i can t l y  re la ted  to  worsen ing  o f  BCVA in  
d iabe t i c  pa t ien ts  ( p<0.0001 )  (O la fsdo t t i r  et  a l  2007 :46 ) .  Inc reas ing 
age  was  found  to  be  s ign i f i can t l y  assoc ia ted  w i th  V I  and  b l indness ,  
i n  a  s tudy  in  I ran  (Hor r i  et  a l  2011 ) .  In  a  s tudy  in  Chenna i  
met ropo l is ,  Ind ia ,  t o  repor t  the  p reva lence  o f  v isua l  impa i rmen t  and  
the  assoc ia ted  r isk  fac to rs  in  1414  t ype  2  d iabe t ic  pa t ien ts  aged  > 
40  yea rs ,  advanc ing  age  was  found to  be  an  impor ta n t  r i sk  fac to r  f o r  
V I .  Peop le  w i th  DM aged  >60  yea rs  we re  seven  t imes  more  l i ke l y  to  
deve lop  v i sua l  impa i rment  than  those  ≤  60  years  (Ran i  et  a l  
2012 :132 ) .  
 
In  a  s tudy  in  K inshasa ,  Congo to  de te rm ine  whethe r  d iabe t ic  
re t inopa thy  i s  independent l y  re la ted  to  v i sua l  d isab i l i t y  in  B lack  
d iabe t i c  pa t ien ts  aged  21  to  88  yea rs ,  o lde r  age  was  found  to  be  
s ign i f i can t l y  assoc ia ted  w i th  v i sua l  d isab i l i t y .  Pa r t ic ipan ts  who  were  
≥60  yea rs  we re  a lmost  tw ice  a t  r i sk  o f  v i sua l  d i sab i l i t y  t han  those  
who  were  <60  yea rs  (OR =1 .7 ;  95%CI  1 -2 .9 ;  p=0.020 )  (Mv i tu  Muaka 
&  Longo -Mbenza  2012 :194 ) .  I n  a  popu la t ion -based  s tudy  to  es t imate  
the  p reva lence  and  causes  o f  v i sua l  impa i rment  and  b l indness  in  
Cape  Town,  South  A f r ica ,  the  p reva lence  o f  v i sua l  impa i rment  
among the  gene ra l  popu la t ion  aged ≥50  yea rs  was  found  to  inc rease  
s ign i f i can t l y  w i th  inc reas ing  age  ( p<0.001 )  (Cockbu rn ,  S teven ,  
Lecuona ,  Joube r t ,  Roge rs ,  Cook &  Po lack  2012 ) .   
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6.6 .2 .2  The preva lence  o f  v isual  impa irment  and  bl indness 
according  to  gender  
 
In  th i s  s tudy ,  the  p reva lence  o f  V I  and  b l indness  was  50% among the  
ma les  and  45 .6% among the  fema les  and  the re  was  no  s ign i f i can t  
assoc ia t ion  be tween  VI  and  b l indness  and  gende r  ( p=0 .385 ) .  Th is  
f ind ing  suppor t  p rev ious  research  wh ich  found  no  s ign i f i can t  
assoc ia t ion  be tween  VI  and  gende r .   Some s tud ies  (Hen r i csson  et  a l  
1996 :535 ,  Ho r r i  et  a l  2011 )  found  tha t  f ema le  gender  was  no t  
s ign i f i can t l y  assoc ia ted  w i th  v i sua l  impa i rment .  Howeve r ,  seve ra l  
s tud ies  have  repo r ted  tha t  f ema les  were  a t  h ighe r  r i sk  o f  v i sua l  
impa i rmen t  and  b l i ndness  than  ma les .  In  a  s tudy  in  the  New Je rsey,  
f ema le  gende r  was  found  to  be  independent l y  assoc i a ted  w i th  h igher  
f requency  o f  V I  (OR=2.38 ;  95%CI ,  1 .03 -5 .54 )  (Roy 2000:  102 ) .  In  
ano the r  s tudy  in  the  USA,  fema le  gender  was  s ign i f i can t l y  f ound  to  
be  assoc ia ted  w i th  V I  ( p<0.02 )  (Saadd ine  et  a l  1999 :1201 ) .  I n  a  
s tudy  in  Ӧreb ro  County ,  Sweden,  f ema le  gende r  was  found to  be  
assoc ia ted  w i th  wo rsen ing  o f  BCVA among d iabe t i c  pa t ien ts  
(O la fsdo t t i r  et  a l  2007 :45 ) .  In  a  s tudy  in  K inshasa ,  Congo  female  
gender  (OR=1.7 ;  95%CI  1 .02 -2 .7 ;  p=0.028 )  con fe r red  a  doub le  r isk  
o f  v i sua l  d isab i l i t y  compared  to  the  ma le  gende r  (OR=1.7 ;  95%CI  
0 .87 -2 .5 ;  p=0.099)  (Mv i tu  Muaka  & Longo -Mbenza 2012 :194 ) .  
  
The  fac t  tha t  t he re  were  more  ma les  than  females  w i th  V I  and  
b l indness  in  th i s  s tudy  d isagrees  wi th  the  repo r t s  by  au th o rs  who 
found  tha t  the re  were  more  fema les  than  ma les  w i th  V I  and  
b l indness .  The  p reva lence  o f  v isua l  impa i rment  in  a  US s tudy  was 
found  to  be  s ign i f i can t l y  h ighe r  among fema les  than  among ma les  
and  the  r isk  o f  hav ing  V I  and  b l indness  was  found  to  be  2 .7  t imes fo r  
women  compared  wi th  men  (Rysku lova  et  a l  2008) .  The  f requency  o f  
V I  was  found  to  be  s ign i f i can t l y  h ighe r  in  f ema les  (13 .3%)  compared  
wi th  ma les  (7 .7%)  (Roy 2000 :  102 ) .  In  a  s tudy in  the  Nor the rn  
T ransvaa l ,  Sou th  A f r i ca ,  women  were  found  to  be  s ign i f i can t l y  more  
a f fec ted  by  b l indness  than  men  were  (p<0.0001 ) .  Low l i t e racy  ra te  in  
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women  was  c i ted  as  the  reason  fo r  the  h igher  p ropo r t ion  o f  
un t rea ted  sen i le  ca ta rac t  in  women  (Bu che r  &  I j sse lmu iden  
1988 :723 ) .  The re  is  no  obv ious  exp lan a t ion  fo r  the  h igh e r  
pe rcen tage  o f  V I  and  b l indness   among ma le  than  among female  in  
th i s  s tudy .  
 
6.6 .2 .3  The  preva lence  of  V I  and  bl indness accord ing  to  
educat ional  qual i f icat ion  
 
F ind ings  in  th i s  s tudy  revea led  tha t  the  p reva lence  o f  V I  and  
b l indness  was  lower  among par t i c ipan ts  w i th  te r t ia ry  educa t ion  
(2 .7%)  compared  to  those  wi th  p r imary  educa t ion  (19 .3%)  (See  Tab le  
5 .10) .  A l t hough  the re  was  a  s ign i f i can t  assoc ia t ion  be tween  V I  and  
b l indness  and  educa t iona l  qua l i f i ca t ion  be fo re  op t i ca l  co r rec t ion  
(p=0.021) ,  i t  was  no t  th e  case  a f te r  op t ica l  co r rec t ion  ( p=0 .156 ) .  
 
The  fac t  tha t  the  p reva lence  o f  V I  and  b l indness  was  lower  among 
those  wi th  te r t ia ry  educa t ion  than  among those  wi th  p r imary 
educa t ion  i s  in  agreemen t  w i th  what  was  repor ted  by  o ther  au tho rs  
tha t  the  p reva lence  o f  v isua l  impa i rment  tend  to  dec rease  wi th  
inc reas ing  leve l  o f  educa t ion .  In  a  s tudy  in  the  US,  v i sua l  
impa i rmen t  was  found  to  be  s ign i f i can t l y  assoc ia ted  w i th  educa t iona l  
l eve l  among insu l in  use rs  ( p<0 .05 ) .  A lmost  ha l f  o f  a l l  insu l in  use rs  
and  more  a  th i rd  o f  non - insu l in  users  who  had  no t  comple ted  h igh  
schoo l  repo r ted  hav ing V I  compared  to  fewer  tha t  a  f i f th  o f  t hose  
who  had  h ighe r  leve l  o f  educa t ion  (Saadd ine  e t  a l  1999 :1203 ) .  No  
reason  was  g iven  fo r  t he  d i f f e rences,  bu t  i t  may be  tha t  peop le  w i th  
low leve l  o f  educa t ion  a re  more  l i ke l y  to  be  unemp loyed  o r  poor  
compared  to  those  wi th  h igh  educa t ion  leve l  and  the re fo re  may no t  
a f fo rd  eye  care  se rv i ces .   
 
In  a  s tudy  conducted  in  the  Un i ted  S ta tes ,  peop le  w i th  less  
educa t ion ,  espec ia l l y  those  wi th  less  than  h i gh  schoo l  educa t ion  
were  more  l i ke l y  to  have  unco r rec tab le  V I  than  those  wi th  above  
h igh  schoo l  educa t ion  (Zhang et  a l  2008 :1423) .  I n  ano the r  s tudy  in  
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the  US,  peop le  w i th  low educa t ion  were  found to  be  tw ice  as  l i ke l y  to  
be  v i sua l l y  impa i red  than  those  wi t h  h ighe r  educa t ion  (Rysku lova  et  
a l  2008) .  
 
In  a  s tudy  in  the  New Je rsey ,  h ighe r  educa t ion  leve l  was  weak ly  
assoc ia ted  w i th  lower  r i sk  o f  V I  (OR=0.44 ,  95%CI ,  0 .18 -1 .07 )  (Roy 
2000 :102 ) .  I n  a  s tudy  in  Teh ran  to  de te rmine  eye  care  u t i l i za t ion  
among 4565  pe rso ns  aged  1 -96  yea rs ,  h ighe r  leve ls  o f  educa t ion  
was  assoc ia ted  w i th  h ighe r  l i ke l ihood  o f  seek ing eye  ca re .  Th is  
re la t ionsh ip  was a t t r ibu ted  to  g rea te r  knowledge and  the re fo re  more  
reasonab le  hea l th -seek ing  behav iou r .  In  add i t ion ,  educa ted  peop le  
we re  p resumed  to  be  members  o f  t he  h ighe r  soc ioeconomic  c lass  
and  may thus  have  be t te r  access  to  eye  ca re  se rv ices  and  f ind  them 
a f fo rdab le  (Fo touh i ,  Hashemi  &  Mohammad 2006 ) .  
 
Low educa t iona l  a t ta inment  was  found  to  be  assoc ia ted  w i th  v i sua l  
d isab i l i t y  (p=0 .000 )  i n  a  s tudy  among d iabe t i c  pa t ien ts  in  K inshasa ,  
Congo  (Mv i tu  Muaka  &  Longo -Mbenza  2012:194 ) .  Lack  o f  f o rma l  
educa t ion  has  been  found  to  be  a  s ign i f i can t  p red ic to r  o f  v i s ion  loss  
in  a  s tudy in  Cape Town,  South  A f r i ca  (Cockburn  et  a l  2012) .  
 
The  reason  fo r  the  lower  p reva lence  o f  v i sua l  impa i rment  among 
pa r t i c ipan ts  w i th  te r t ia ry  educa t ion  compared  to  those  wi th  p r imary 
educa t ion  may be  tha t  the  fo rmer  a re  l i ke l y  to  be  be t te r  in fo rmed 
than  the  la t t e r  abou t  the  r isk  fac to rs  fo r  v i sua l  impa i rmen t  and  
b l indness  and  cou ld  the re fo re  seek  med ica l  in te rven t ion  be fo re  they  
a re  v i sua l l y  impa i red  o r  b l ind .  In  add i t ion ,  pe rsons  wi th  te r t ia ry  
educa t ion  a re  l i ke l y  to  be  rece iv ing  h ighe r  income than  those  wi th  
p r imary  educa t ion  and  cou ld  the re fo re  a f fo rd  spec tac les  and  ca ta rac t  
su rgery .  
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6 .6 .2 .4  Prevalence  o f  v isual  impai rment  and  bl indness  according 
to  monthly  income  
 
In  th i s  s tudy ,  month ly  income was s ign i f i can t l y  assoc ia ted  w i th  V I  
and  b l indness  (p=0.030 ) ,  and  the  r isk  o f  those  wi th  no  income be ing  
v i sua l l y  impa i red  was  2 .5 6  t imes  tha t  o f  those  wi th  h igh  income.  Th is  
agrees  wi th  repo r t s  f rom a  s tudy  in  the  USA,  wh ich  found  tha t  peop le  
w i th  low income were  tw ice  as  l i ke l y  to  be  v i sua l ly  impa i red  than  
those  wi th  h ighe r  i ncome (Rysku lova  e t  a l  2008 ) .  I n  ano the r  s tudy  in  
the  USA  among  peop le  w i th  DM aged  ≥18  year ,  emp loyment  s ta tus  
was  found  to  be  s ign i f i can t l y  assoc ia ted  w i th  v i sua l  impa i rment ;  the  
re t i red  and  unemp loyed  were  more  l i ke l y  to  have  VI  ( ch i -squa re=8.7 ,  
p<0.01)  (Saadd ine  e t  a l  1999 :1202 ) .  In  a  s tudy  in  Ind ia  among 
peop le  w i th  DM aged  >  40  yea r s ,  low soc ioeconomic  s ta tus  was 
found  to  be  s ign i f i can t l y  assoc ia ted  w i th  inc reased  r i sk  o f  V I  (Ran i  
et  a l  2012 :131 ) .  Howeve r ,  o the r  s tud ies  d id  no t  f ind  any  assoc ia t ion  
be tween v i sua l  impa i rment  and  fami l y  income (Roy 2000 :102 ) .  
 
Tha t  the  p reva lence  o f  V I  and  b l indness  was  h igh  among pa r t i c ipan ts  
w i th  mon th ly  income o f  ≤R2000  (Tab le  5 .9 )  may be  exp la ined  by  the  
f ac t  tha t  many o f  the  par t i c ipan ts  we re  rece iv ing  gove rnment  o ld -age  
pens ion ,  wh ich  is  abou t  R1200.  The  o ther  reason  may be  due  to  the  
lack  o f  access  to  ca ta rac t  su rge ry  and  a f fo rdab le  spec tac les  in  the  
pub l ic  sec to r  in  the  L impopo  P rov ince .  To  the  resea rche r ’s  
knowledge ca ta rac t  su rge ry  in  the  L impopo  P rov ince   i s  on ly  done  a t  
E l im  and  Mankweng Hosp i ta ls ,  wh ich  a re  about  150km f rom where  
the  s tudy  was conducted .    
 
6 .6 .2 .5  Prevalence  o f  v isual  impai rment  and  bl ind ness  according 
to  mar i ta l  s ta tus   
 
In  th i s  s tudy ,  the  p reva lence  o f  V I  and  b l indness  was  41 .1% among 
the  mar r ied  pa r t ic ipan ts  and  61 .2% among the  w idowed  (See  F igu re  
5 .17 ) .  Tha t  the re  was  no  s ign i f i can t  assoc ia t ion  be tween  v i sua l  
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impa i rmen t  and  b l indness  a nd  mar i ta l  s ta tus  ( p=0.285 ) ,  i s  i n  
agreemen t  w i th  the  f ind ings  f rom ano the r  s tudy  (Roy 2000:102) ,  
wh ich  found no  s ign i f i can t  assoc ia t ion  be tween  VI  and  mar i ta l  s ta tus  
(p=0.34 ) .   
 
6.6 .2 .6  Prevalence  o f  v isual  impai rment  and  bl indness  according 
to  the  p lace  of  res idence  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  among ru ra l  
dwe l le rs  was  43 .9% and  no  V I  and  b l i ndness  was  found  u rban  
dwe l le rs  (F igu re  5 .18) .  The  fac t  tha t  the re  was  h ighe r  pe rcen tage   
f o r  those  l i v ing  in  the  ru ra l  a reas  compared  wi th  thos e  in  o ther  
p laces  o f  res idence  in  th i s  s tudy  may be  because  the  ma jo r i t y  o f  the  
pa r t i c ipan ts  in  th is  s tudy  were  f rom the  ru ra l  a reas  (68 .9%).  Anothe r  
poss ib le  exp lana t ion  fo r  the  h igh  p reva lence  o f  V I  and  b l indness  
among pa r t i c ipan ts  in  the  ru ra l  a reas  may  be  tha t  there  i s  the  lack  o r  
sho r tage  o f  eye  care  se rv ices  in  these  a reas  when  compared  wi th  
the  u rban  and  semi -u rban  a reas .   In  South  A f r i ca ,  the re  is  a  
d ispar i t y  in  access  to  and  p rov is ion  o f  eye  ca re  se rv i ces  across  the  
p rov inces .  I n  gene ra l ,  se rv i ces  p rov ided  in  t he  u rban  a reas  a re  
a lways  be t te r  than  those  ava i lab le  in  the  ru ra l  a reas  where  access  to  
even  the  most  bas ic  eye  ca re  and  v i s ion  rehab i l i ta t ion  se rv ices  is  
o f ten  non -ex is ten t  (Sacha rowi t z  2005 :146 ) .  Odun tan  &  Ra l iavhegwa 
(2001 )  c i ted  by   Sacha rowi t z  (2005:146 )  repo r ted  tha t  f ac to rs  such  
as  poo r  economic  s ta tus ,  lack  o f   t ranspo r ta t ion ,  l eve l  o f  l i te racy ,  
l ack  o f  awareness  and  t rad i t iona l  be l ie f s  among peop le  in  the  ru ra l  
a reas  a re  respons ib le  fo r  unde ru t i l i sa t ion  o f  eye  ca re  se rv ices ,  
whe re  the y  ex is t .  The i r  s tudy  a lso  repo r ted  tha t  eye  care  serv i ces  in  
d isadvan taged  commun i t ies  shou ld  no t  be  l im i ted  to  the  p rov is ion  o f  
eye  and  v i s ion  needs,  bu t  shou ld  inc lude  educa t ion  and  eye  hea l th  
p romot ion  as  p reven t i ve  measu res  (Oduntan  &  Ra l iavhegwa 2001 ) .   
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6 .6 .2 .7  Prevalence  o f  v isual  impai rment  and  bl indness  according 
to  the  e thnic  group  
 
Seve ra l  s tud ies  have  repor ted  tha t  the  p reva lence  o f  v isua l  
impa i rmen t  va r ies  among the  d i f f e ren t  rac ia l /e thn ic  g roups.  In  a  
s tudy  in  t he  USA,  peop le  w i th  DM f rom o the r  rac ia l /e thn ic  g roups 
were  found  to  have  tw ice  the  r i sk  o f  v isua l  impa i rment  as  tha t  o f  
non -H ispan ic  W h i tes .  The  reason  fo r  the  rac ia l /e thn ic  g roup  
d i f f e rence  is  tha t  peop le  in  the  m ino r i t y  g roups  a re  less  l i ke l y  than  
wh i tes  a re  to  seek  med ica l  ca re  (Sa add ine  et  a l  1999 :1203 ) .  In  t he  
s tudy  in  t he  UK to  es t imate  the  p reva lence  o f  V I  among 50331  mu l t i -
e thn ic  peop le  w i th  DM o f  a l l  ages ,  m ino r i t y  e thn ic  g roups  (South  
As ians  and  B lacks )  we re  tw ice  as  l i ke l y  to  be  v i sua l l y  impa i red  
compared  to  the i r  W h i te  coun te rpa r t s  (S ivap rasad  et  a l  2012 ) .  I n  the  
p resen t  s tudy  the re  were  d i f f e rences  in  the  p rev a lence  o f  V I  and  
b l indness  fo r  the  d i f f e ren t  e thn ic  g roups,  however ,  t here  was  no  
s ign i f i can t  assoc ia t ion  be tween  v i sua l  impa i rmen t  and  e thn ic  group  
(p=0.2196 ) .  The  So tho -  and  the  Shangaan -  speak ing  pa r t ic ipan ts  
we re  found  to  have  h igher  pe rcen tages  o f  V I  and  b l indness  when 
compared  to  those  who  spoke  Venda  o r  o the r  languages  (F igu re  
5 .19) .  The  reason  fo r  th is  f ind ing  i s  tha t  the re  were  more  Sotho  -  
and  Shangaan  -  speak ing  pa r t ic ipan ts  than  the  o the r  e thn ic  g roups 
in  t h i s  s tudy  (F igure  5 .3 ) .   
 
6 .6 .2 .8  Prevalence  o f  v isual  impai rment  and  bl indness  according 
to  the  body  mass index   
 
Severa l  popu la t ion -based  s tud ies  have  cor re la ted  increased  BMI  as  
a  r i sk  fac to r  f o r  d iabe t i c  re t inopa thy ,  wh ich  is  the  lead ing  cause  o f  
v i s ion  loss  and  b l indness  wor ldwide .  The  ev idence  suppor t ing the  
re la t ionsh ip  be tween  h igh  BMI  and  inc reased r i sk  o f  DR is  
i nconc lus ive  (D i ran i ,  X ie ,  Fenwick ,  Bena rous ,  Rees ,  W ong,  
Lamoureux 2011:4416 ) .  For  ins tance ,  in  a  s tudy in  Me lbou rne ,  
Aus t ra l i a  to  inves t iga te  the  re la t ionsh ip  be tween an th ropomet r ic  
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parameters  and  d iabe t i c  re t inopa thy  (DR)  in  peop le  w i th  DM aged 
be tween 26  and  90  years ,  BMI  and  neck  c i rcumference  were  
s ign i f i can t l y  assoc ia ted  w i th  hav ing  a ny  DR.   The  obese  (BMI  
>30kg/m 2 )  we re  more  than  3  t imes  l i ke l y  t o  have  any  DR (OR,  3 .12 ;  
95%CI ,  1 .20 -8 .16 ;  p=0 .02 )  and  6 .5  t imes  as  l i ke l y  to  have  PDR (OR,  
6 .52 ;  95%CI ,  1 .49 -28 .6 ;  p=0 .0013 )  compared  wi th  those  wi th  no rma l  
BMI .  In  women,  BMI  and  wa is t  c i rcu mference  were  s ign i f i can t ly  
assoc ia ted  w i th  any  DR (D i ran i  et  a l  2011 :4417 ) .  
 
In  a  s tudy  in  I ran ,  h ighe r  BMI  was a lso  found  to  be  assoc ia ted  w i th  
V I  and  b l indness  (Hor r i  e t  a l  2011 ) .  W e igh t  loss  has  been  sugges ted  
to  de lay  the  onse t  o f  d iabe t i c  comp l ica t io ns  and  th is  p rov ides  some 
ev idence  to  suppo r t  the  re la t ionsh ip  be tween  h igher  BMI  and  DR.  
Howeve r ,  the re  has  a lso  been  a  repo r t  tha t  suggests  tha t  we igh t  loss  
inc reases  the  r isk  o f  deve lop ing  ea r l y  DR among t ype  1  pa t ien ts  
(D i ran i  e t  a l  2011 :4420 ) .  
 
In  con t ras t ,  some  s tud ies  found  low BMI  to  be  assoc ia ted  w i th  V I  
and  b l indness .   In  a  s tudy  in  Ӧreb ro  County ,  Sweden,  a  l ower  BMI  o f  
1kg/m 2  inc reased the  r i sk  o f  be ing b l ind  by  34% among peop le  w i th  
DM aged  15  years  and  o lder .  A  lower  BMI  in  th is  popu la t ion  was 
seen  as  a  s ign  o f  be ing  in  the  ca tabo l ic  s ta te  and  pe rhaps 
rep resen t ing  a  p remon i t ion  fo r  dea th  (O la fsdo t t i r  et  a l  2007 :44 ) .  I n  a  
s tudy  in  Ind ia ,  to  repo r t  the  p reva lence  o f  the  d i f f e ren t  t ypes  
obes i t ies  and  the i r  assoc ia t ion  w i th  d iabe t ic  re t inopa thy  amon g 1414  
sub jec ts  aged  ≥  40  yea rs ,  t he  p reva lence  o f  d iabe t i c  re t inopa thy 
(DR)  and  s igh t - th rea ten ing  d iabe t i c  re t inopa thy  was  more  in  the  
i so la ted  abdomina l  obes i t y  [W a is t  c i rcumference  (W C) ≥  90cm fo r  
men  &  W C≥80cm fo r  women ,  no rma l  BMI  <23kg/m 2 ]  g roup  than  i n  t he  
o ther  sub -groups.  Increased  BMI  and  combined  obes i t y  were  no ted  
to  have  a  p ro tec t i ve  ro le  fo r  any  DR in  bo th  genders .  The  p robab le  
reason  fo r  the  p ro tec t i ve  e f fec t  o f  inc reased  BMI  on  DR i s  the  
obse rva t ion  tha t  DM pa t ien ts  w i th  h igh  BMI  use  less  insu l in  
i n jec t ions ,  wh ich  suggests  be t te r  be ta  ce l l  rese rve  (Raman  et  a l  
2008 ) .  
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In  th is  s tudy  there  was  no  assoc ia t ion  be tween  v i sua l  impa i rment  
and  BMI ,  a l though  v i sua l  impa i rment  and  b l indness  was  more  
common among pa r t i c i pan ts  who  were  obese  (BMI  ≥30kg/m 2 )  than  
among those  who were  no t  (F igure  5 .20) .  The  reason  fo r  the  h ighe r  
p reva lence  o f  v isua l  impa i rmen t  among the  obese  may be  tha t  most  
o f  the  pa r t i c ipan ts  in  th is  s tudy  were  obese  (See  F igu re  5 .14 ) .   
These  f ind ings  a re  in  agreement  w i th  f i nd ings  repo r ted  in  o ther  
s tud ies  (Roy et  a l  2007 ,  Ran i  et  a l  2012 )  who  d id  no t  f ind  any  
s ign i f i can t  assoc ia t ion  be tween  VI  and  b l indness  and  BMI .    
 
6.7  THE CAUSES OF VISUAL IMP AIRMENT AND BLINDNESS 
AMONG THE P ARTICIP ANTS   
 
Th is  s tudy  showed  tha t  t he  lead ing  causes  o f  reduced  p resen t ing 
v i sua l  acu i t y  ( v i sua l  impa i rmen t )  we re  re f rac t i ve  e r ro r  (49 .5%)  and  
ca ta rac t  (24 .7%) .  V isua l  impa i rment  due  to  these  cond i t ions  can  be  
reversed  by  us ing  o f  spec tac les  and  ca ta rac t  su rgery .  Th is  imp l ies  
tha t  about  50% o f  the  pa r t ic ipan ts  a re  need less ly  v i sua l l y  impa i red .   
Howeve r ,  f o l l owing  op t ica l  co r rec t ion  the  lead ing  causes  o f  V I  and  
b l indness  were  ca ta rac t  (76 .8%)  and  d iabe t ic  re t inopa thy  (7 .1%) 
(See  Tab les  5 .15  &  5 .18 ) .   The  fac t  tha t  re f rac t i ve  e r r o r  was  the  
lead ing  cause  o f  p resen t ing  V I  suppo r t s  the  repo r t s  by  o the r  au thors  
tha t  uncor rec ted  re f rac t i ve  e r ro r  i s  the  lead ing  cause  o f  v i sua l  
impa i rmen t .  The  W HO repo r ted  tha t  unco r rec ted  re f rac t i ve  e r ro r  was 
the  lead ing cause  o f  V I  g loba l l y  (W HO 2012 ) .   
 
Acco rd ing  to  Sacha rowi t z  (2005:143 )  unco r rec ted  re f rac t i ve  e r ro rs  
a re  a  s ign i f i can t  cause  o f  avo idab le  v i sua l  d isab i l i t y ,  espec ia l l y  in  
deve lop ing  count r ies .  Unco r rec ted  re f rac t i ve  e r ro rs  we re  a lso  found  
to  be  the  lead ing cause  o f  V I  in  a  s tudy  in  Teh ra n ,  I ran  among the  
gene ra l  popu la t ion  o f  a l l  ages  to  de te rm ine  the  p reva lence  and  
causes  o f  V I  be fore  op t i ca l  co r rec t ion  (Fo touh i ,  Hashemi ,  Mohammad  
&  Ja la l i  2004 :744) .  In  a  popu la t ion -based  s tudy  in  Cape  Town,  South  
A f r i ca  among 2750  peop le  aged  ≥  50  yea rs  to  es t ima te  the  
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preva lence  and  causes  o f  v isua l  impa i rmen t  and  b l indness ,  
unco r rec ted  re f rac t i ve  e r ro r  was  a lso  found  to  be  the  lead ing  cause  
o f  V I  (50%) (Cockbu rn  et  a l  2012 ) .   
 
Lack  o f  eye  ca re  p rac t i t ione rs  espec ia l l y  op tomet r is t s  in  the  pub l i c  
sec to r  may be  one  o f  the  reasons  fo r  the  h igh  p reva lence  o f  V I  due  
to  re f rac t i ve  e r ro r  i n  th is  s tudy .  As  s ta ted  above ,  the re  a re  on ly  74  
op tomet r i s t s  in  the  pub l ic  sec to r  se rv ing  about  38  m i l l i on  peop le  
dependent  o f  the  pub l ic  sec to r  f o r  eye  ca re  (Leucona  &  Cook 
2011 :510 ) .  A l though  cu r ren t l y  the re  a re  op tomet r is t s  emp loyed  in  the  
pub l ic  sec to r  in  the  L impopo  P rov ince ,  most  o f  the  pa r t i c ipan ts  we re  
unaware  o f  the  ava i lab i l i t y  o f  the  serv i ces .  Th is  suggests  tha t  the  
op tomet ry  se rv ices  rema in  inaccess ib le  to  mos t  peop le .  As  s ta ted  
above ,  Oduntan  &  Ra l iavhegwa (2001 )  c i ted  by  Sacha rowi t z  
(2005 :146 )  repor ted  tha t  eye  ca re  se rv i ces  in  d isadvantaged 
communi t ies  shou ld  no t  be  l im i ted  to  the  p rov is ion  o f  eye  and  v i s ion  
needs,  bu t  shou ld  inc lude  ed uca t ion  and  eye  hea l th  p romot ion  as  
p reven t i ve  measu res .  Eye  hea l th  p romo t ion  wou ld  improve  
access ib i l i t y  to  eye  ca re  serv i ces .  A f fo rdab i l i t y  i s  a lso  one  o f  the  
mos t  impor tan t  ba r r ie rs  in  access ing  eye  ca re  se rv i ces .  Th is  
sugges ts  tha t  even  i f  se rv i ces  a re  ava i lab le ,  peop le  who canno t  
a f fo rd  spec tac les  w i l l  rema in  w i th  v i sua l  impa i rment .  
 
The  resu l ts  f rom th is  s tudy  showed  tha t  a f te r  op t i ca l  co r rec t ion ,  
ca ta rac t  was  the  mos t  common  cause  o f  V I  and  b l indness ,  f o l lowed  
by  d iabe t i c  re t inopa thy  (Tab le  5 .18) .  Th is  f ind ing  cor robo ra tes  
p rev ious  repo r t s  tha t  f ound  ca ta rac t  to  be  the  lead ing  cause  o f  V I  
and  b l indness  in  many count r ies .  In  the  W ESDR s tudy  in  t he  USA,  
ca ta rac t  was  the  lead ing  cause  o f  b l indness  among t ype  2  pa t ien ts  
(K le in  et  a l  1995 :296 ) .  In  ano the r  USA s tudy  to  es t imate  the  
p reva lence  o f  se l f - repor ted  V I ,  b l indness ,  and  se lec ted  eye  
cond i t ions  in  the  genera l  popu la t ion ,  ca ta rac t  (19 .4%)  was  a lso  a  
lead ing cause  o f  v i sua l  impa i rmen t   (Rysku lova  et  a l  2008 ) .   
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In  a  s tudy  in  Ӧreb ro  County ,  Sweden,  ca ta r act  (19%)  was  the  
lead ing  cause  o f  v i sua l  impa i rment  (O la fsdo t t i r  et  a l  2007 :43 ) .  In  a  
s tudy  in  Denmark  to  exam ine  a  b road  range  o f  p red ic to rs  o f  v is ion  
loss  among 1241 t ype  2  DM pa t ien ts  aged  ≥40  years ,  ca ta rac t  was  
f ound  to  be  the  mos t  common  cause  o f  v i sua l  impa i rment  (de  F ine  
O l i va r ius  et  a l  2011 ) .  
 
In  a  s tudy  in  Yemen  to  assess  the  causes  o f  v isua l  impa i rment  and  
b l indness  among 694  d iabe tes  pa t ien ts ,  ca ta rac t  (30%)  was  the  
lead ing  cause  o f  V I  and  b l indness  (A l -Ak i l y  e t  a l  2011 :834 ) .  Ca ta rac t  
was  a lso  found  to  be  the  lead ing  cause  o f  V I  in  a  s tudy  in  Teh ran ,  
I ran  among the  gene ra l  popu la t ion  o f  a l l  ages  to  de te rm ine  the  
p reva lence  and  causes  o f  V I  a f te r  op t i ca l  co r rec t ion  (Fo touh i  et  a l  
2004 :744 ) .   
 
In  a  s tudy  among 840  W est  A f r ican  t ype  2  DM pa t ien ts  t o  quan t i f y  
the  p reva lence  o f ,  and  r isk  fac to rs  fo r ,  d iabe t i c  re t inopa thy  and  
ca ta rac ts ,  ca ta rac ts  (44 .9%) were  a  more  impor tan t  cause  o f  v i sua l  
impa i rmen t  than  d iabe tes  re t inopa thy  (17 .7%) (Rot im i  et  a l  2003 :  S2 -
113 ) .  The  h igh  p reva lence  o f  ca ta rac ts  among  the  popu la t ion  was 
found  to  be  due  to  DM.   However ,  the  h igh  p reva lence  o f  ca ta rac ts  
among the  con t ro l  g roup  suggests  tha t  the re  a re  o ther  
ca ta rac togen ic  fac to rs ,  un re la ted  to  t ype  2  DM  tha t  p lay  an  
impor tan t  ro le  in  the  deve lopment  o f  ca ta rac t  (Ro t im i  e t  a l  2003 :  S2 -
113 ) .  In  ano the r  A f r i can  s tudy,  in  Sou thweste rn  N ige r ia  among t ype  
2  DM pa t ien ts  (Onakpoya  et  a l  2010 :177 ) ,  ca ta rac t  and  g laucoma 
were  the  lead ing causes o f  v i sua l  impa i rment  and  b l indess   
 
The  poss ib le  exp lana t ion  fo r  ca ta rac t  be ing  the  lead ing  cause  o f  V I  
and  b l indness  in  th is  s tudy  may be  tha t  ca ta rac t  i s  gene ra l l y  an  age -
re la ted  cond i t ion  and  many o f  the  par t i c ipan ts  were  60  years  and  
o lde r  (See  Tab le  5 .2 ) .  Ano the r  poss ib le  exp lana t ion  may be  the  fac t  
tha t  pe rsons  wi th  DM are  a t  h ighe r  r is k  o f  deve lop ing  ca ta rac t  
compared  to  those  wi thou t  DM ( IDF 2006:114 ) .   
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In  some p rev ious  s tud ies ,  d iabe t ic  re t inopa thy  was  found  to  be  ma jo r  
cause  o f  v isua l  impa i rmen t  and  b l indness .  In  the  W ESDR s tudy,  
d iabe t i c  re t inopa thy  was  the  lead ing  cause  o f  b l indne ss  among t ype  
1  pa t ien ts  and  ca ta rac t  was  the  lead ing  cause  among t ype  2  pa t ien ts  
(K le in  et  a l  1995 :296 ) .  In  the  New Jersey  s tudy ,  d iabe t i c  re t inopa thy 
was  the  lead ing cause  o f  V I  (62%)  and  lega l  b l i ndness  (90 .9%) 
among 725  t ype  1  pa t ien ts  aged  3  to  80  yea rs  (Roy 2000 :102 ) .   
 
In  a  s tudy  in  Denmark ,  p ro l i f e ra t i ve  d iabe t i c  re t inopa thy  (66 .2%)  was 
lead ing  cause  o f  b l indness  among t ype  1  pa t ien ts  o f  a l l  ages  
(Jeppensen e t  a l  2004 :528 ) .   In  a  s tudy  in  Ẳrhus  Coun ty,  Denmark ,  
d iabe t i c  re t inopa thy  was the  number  on e  cause  o f  v i sua l  impa i rment ,  
f o l lowed  by  ca ta rac t  and  ARMD in  th i rd  p lace  (Hove  et  a l  2004 :446 ) .  
D iabe t ic  re t inopa thy  (DR)  was found  to  be  the  lead ing  cause  o f  
v i sua l  impa i rment  and  b l indness  among 1769  pe rsons wi th  DM <75 
yea rs  o ld  in  He ls ingbo rg  c i t y ,  S weden  (Henr icsson  et  a l  1996 :533) .  
 
In  a  s tudy  in  Luganv i l le ,  Vanuatu  to  de te rm ine  the  p reva lence  and  
seve r i t y  o f  d iabe t i c  re t inopa thy  among 68  t ype  2  DM pa t ien ts ,  
d iabe t i c  re t inopa thy  was  the  lead ing  cause  o f  v isua l  impa i rment  and  
b l indness  fo l l owed  by  ca ta rac t  (Sm i th ,  Sze tu  &  Bou rne  2007:417 ) .  
The  reason  g iven  fo r  the  h igh  p reva lence  and  sever i t y  o f  d iabe t i c  
re t inopa thy  in  th is  Vanua tu  s tudy  was  the  p reva lence  o f  we l l -
es tab l ished  r isk  fac to rs  fo r  DR progress ion ,  wh ich  inc lude  
hype r tens ion  and  poo r  g l ycaem ic  con t ro l  in  t he  popu la t ion ,  
sugges t ing tha t  l i fes t y le  in te rven t ions  have  no t  been  op t im ised .   
 
In  some European  s tud ies ,  DR was found  to  be  the  second most  
common cause  o f  v i sua l  impa i rment  and  b l indness .  In  the  s tudy  to  
de te rm ine  the  p reva lence  o f  s ign i f i can t  V I  re la ted  to  DM and  o the r  
causes  in  the  work ing  age  popu la t ion  in  the  Newcast le  D is t r i c t ,  
Eng land ,  d iabe t ic  re t inopa thy  was  found to  be  the  second 
commonest  cause  o f  v i sua l  impa i rment  and  b l indness ,  a f te r  s t roke  
and  op t i c  a t rophy ,  respec t i ve ly  (A ru n  et  a l  2009 :  489 ) .  In  ano ther  
s tudy  in  Denmark  among 1241  newly -  d iagnosed  t ype  2  pa t ien ts  
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aged  40yea rs  and  o lde r ,  DR was  the  second  common cause  (de  F ine  
O l i va r ius  et  a l  2011 ) .  Th is  agrees  wi th  the  f i nd ing in  th is  s tudy  tha t  
d iabe t i c  re t inopa thy  i s  the  s econd  common  cause  o f  V I  and  
b l indness .   
 
6.7 .1  Causes  o f  v isua l  impa irment  and bl indness  in  the  r ight  and 
le f t  e yes  of  the  par t ic ipants  
 
The re  was  no  d i f f e rence  be tween the  lead ing  causes  ( re f rac t i ve  
e r ro r  and  ca ta rac t )  o f  p resen t ing v i sua l  impa i rment  and  b l indness  
the  r igh t  and  le f t  eyes  o f  the  pa r t i c ipan ts .  Fo l lowing  op t ica l  
co r rec t ion ,  the  lead ing  causes  in  the  r igh t  and  le f t  eyes  were  
ca ta rac t  and  d iabe t i c  re t inopa thy  (F igures  5 .21  &  5 .24 ) .  
 
6.7 .2  Causes  o f  v isua l  impa irment  and bl indness  in  the  r ight  and 
le f t  e yes  according to  gender  
 
I t  i s  unc lea r  why V I  and  b l i ndness  (be fo re  op t ica l  co r rec t ion )   due  to  
re f rac t i ve  e r ro r  was more  common  in  the  r igh t  eyes  o f   ma les   than  
in  those  o f   f ema les  ,  and  tha t  V I  and  b l i ndness  due  to  ca ta rac t  was 
more  common  in  fema les   than  in  ma les  (F igu res  5 .22  &  5 .23) .   The  
h ighe r  p ropo r t ion  o f  f ema les  than  ma les  in  the  60  yea rs  and  o lder  
age  range  (F igu re  5 .1 )  may exp la in  the  h igher  p reva lence  o f  V I  and  
b l indness  (a f te r  op t i ca l  co r rec t ion )  due  to  ca ta rac t  in  f ema les  than  in  
ma les .  The  reason  fo r  th is  i s  tha t  age  i s  an  impor tan t  r i sk  fac to r  f o r  
the  deve lopment  o f  ca ta rac t  (Robman  &  Tay lo r  2005 :1074 ) .  No  
reason  cou ld  be  g iven  why the  p reva lence  o f  v isua l  impa i rment  and  
b l indness  due  to  ca ta rac t  was s im i la r  in  the  r igh t  eyes  o f  bo th  ma les  
and  females ,  and  ca ta rac t  was  the  ma jo r  cause  in  the  le f t  eyes  o f  
f ema les  than  those  o f  ma les  (F igu res  5 .25  &5.26 ) .   
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6.7 .3  Causes  o f  v isua l  impa irment  and bl indness  in  the  r ight  and 
le f t  e yes  according to  age  
 
I t  was  expected  tha t  ca ta rac t  w as  the  lead ing  cause  o f  V I  and  
b l indness  among pa r t i c ipan ts  aged  60  yea rs  and  o lder ,  s ince  i t  i s  an  
age - re la ted  cond i t ion .  Th is  agrees  wi th  what  was  repo r ted  in  ano ther  
Sou th  A f r i can  s tudy  tha t  the  p reva lence  o f  b l indness  rose  sha rp ly  
a f te r  the  age  o f  60  y ea rs  in  bo th  sexes  (Buche r  &  I j sse lmu iden  
1988 :723 ) .  B l ind ing  t rachoma and  un t rea ted  sen i le  ca ta rac t  
espec ia l l y  among women was the  reason fo r  the  h igh  p reva lence  o f  
b l indness  in  those  above  the  age  o f  60  yea rs .  The  excess  r isk  o f  
b l indness  among the  women  was  a t t r ibu ted  to  low l i te racy  ra te  and  
s l i gh t l y  h ighe r  ave rage  age  (Buche r  &  I j sse lmu iden  1988:723 ) .  In  
add i t ion ,  pe rsons wi th  DM a re  a t  h ighe r  r isk  o f  ca ta rac t  when 
compared  to  those  wi thou t  th i s  cond i t ion .  
 
The  fac t  tha t  DR was  no t  f ound  in  pa r t i c ipan t s  be low the  age  o f  55  
yea rs  in  th is  s tudy  agrees  wi th  p rev ious  repo r t s  tha t  the  p reva lence  
o f  DR s ign i f i can t l y  i nc reases  wi th  age .  I n  a  c ross -sec t iona l  s tudy 
conduc ted  in  pa t ien ts  w i th  newly  d iagnosed  t ype  2  DM in  Teh ran ,  
I ran  d iabe t i c  re t inopa thy  was  s ign i f i can t l y  assoc ia ted  w i th  increase  
in  age  (Abdo l lah i  et  a l  2006 :416) .  A lso ,  in  a  s tudy  conducted  on  513  
d iabe t i c  pa t ien ts  o f  a l l  ages  in  A l -A in  c i t y ,  Un i ted  A rab  Emi ra tes ,  
d iabe t i c  re t inopa thy  was  s ign i f i can t l y  assoc ia ted  w i th  inc reas ing  age  
(p<0 .01 )  (A l -Maskar i  e t  a l  2007 ) .  Fu r the r ,  in  a  s tudy  to  assess  the  
p reva lence ,  po ten t ia l  r i sk  fac to rs  fo r  d iabe t ic  re t inopa thy  in  the  
Ind ian  s ta te  o f  Andhra  P radesh ,  i nc reas ing  age ,  soc ioeconomic  
s ta tus ,  and  du ra t ion  o f  DM were  s ign i f i can t l y  assoc ia ted  w i th  
inc reas ing r isk  o f  DR (K r i shna iah  et  a l  2007 :478) .  
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6.8  CLINICAL RISK FACTORS FOR VISUAL IMPAIRMENT AND 
BLINDNESS AMONG DI ABETIC COHORT  
 
6 .8 .1  Dura t ion  o f  d iabe tes  mel l i tus  
 
The  resu l t s  f rom th is  s tudy  showed  tha t  the  p ropo r t ion  o f  
pa r t i c ipan ts  who  had  been  d iabe t i c  f o r  >20  yea rs  was  less  than  5%.  
About  f o r t y  pe rcen t  (39 .6%) had  been  d iabe t i c  f o r  <  5  yea rs  (Tab le  
5 .22) .  The  sma l l  p ropo r t ion  o f   those  who  had  been  d iabe t i c  f o r  >  20  
yea rs  compared  to  those  who  had  been  d iabe t i c  f o r  <5  yea rs  is  in  
agreemen t  w i th  wha t  wa s  repo r ted  in  ano ther  South  A f r i can  s tudy.  In  
a  s tudy  in  Du rban ,  South  A f r ica  to  eva lua te  the  leve l  o f  knowledge o f  
DM,  i t s  compl i ca t ions  and  management  among 106  peop le  w i th  DM 
aged  30  to  85  yea rs ,  on ly  1% o f  the  pa r t ic ipan ts  had  been  d iabe t i c  
f o r  >20  yea rs .  More  than  ha l f  (55%) o f  them had  been d iabe t i c  f o r  ≤5  
yea rs  (Mash ige  et  a l  2008 :98 ) .   
 
The  low p ropo r t ion  o f  those  who have  had  DM fo r  >20  years  may be  
a t t r ibu ted  to  the  fac t  tha t  DM was no t  ve ry  p reva len t  among Sou th  
A f r i cans  in  the  pas t .  As  s ta ted  in  Ch ap te r  2 ,  the  number  o f  Sou th  
A f r i cans  w i th  DM was  es t imated  a t  298000  in  1995  (K ing  et  a l  1998 :  
1430 ) .  Howeve r  in  2011,  the  number  was  es t imated  a t  1 .9  m i l l ion ,  
w i th  a t  leas t  78% o f  the  peop le  w i th  DM be ing  und iagnosed 
( In te rna t iona l  D iabe t i c  Fede ra t ion  2011 ) .  In  the  pas t ,  DM was  more  
p reva len t  among Sou th  A f r icans  res id ing  in  the  a f f luen t  u rban  a reas .  
Now,  due  to  weste rn isa t ion  o f  the  ru ra l  commun i t ies ,  (wh ich  inc ludes  
phys ica l  inac t i v i t y  and  rep lacement  o f  t rad i t iona l  nu t r i t ious  d ie ts  w i th  
wes te rn -s t y le  d ie t s ) ,  i t  i s  inc reas ing ly  becoming more  p reva len t  
among the  ru ra l  Sou th  A f r icans  (Mood ley  &  Ramb i r i t ch  2007 ) .  
 
6 .8 .1 .1  The prevalence  o f  v isua l  impai rment  and  bl indness 
according  to  dura t ion  o f  d iabe tes  mel l i tus  
 
Seve ra l  s tud ies  have  found  h igh  p reva lence  o f  v isua l  impa i rment  to  
be  assoc ia ted  w i th  du ra t ion  o f  DM.  I t  was  a lso  expected  tha t  th i s  
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wou ld  be  the  case  in  th is  s tudy ,  however ,  t ha t  was  no t  the  case .   I n  
a  W ESDR s tudy ,  in  the  USA,  the  p reva lence  o f  b l indness  among t ype  
1  pa t ien ts  increased  f rom 3% in  those  wi th  15 -19  yea rs  du ra t ion  to  
12  % in  persons  wi th  DM f o r  ≥  30  yea rs .  Among t ype  2  pa t ien ts ,  the  
preva lence  o f  lega l  b l indness  was  re la t i ve ly  lower ,  and  reached  on ly  
7% in  pa t ien ts  hav ing  DM fo r  20 -24  yea rs  (K le in  &  K le in  1995 :296) .   
In  ano the r  s tudy  in  the  USA,  the  p reva lence  o f  V I  among insu l in  and  
non - i nsu l in  use rs  we re  h igher  among pa r t i c ipan ts  w i th  ≥10  yea rs  
dura t ion ,  compared  to  those  wi th  <10yea rs  du ra t ion  o f  DM (Saadd ine  
et  a l  1999 :1201 ) .   In  a  s tudy  in  the  New Je rsey  (Roy 2000:102) ,  the  
p reva lence  o f  V I  was  found  to  be  s t rong ly  and  pos i t i ve l y  assoc ia ted  
w i th  du ra t ion  o f  DM (OR=1 .08 ,  95%CI ,  1 .05 -1 .10 ) .  The  f ind ing  was 
repo r ted  in  a  s tudy  in  sou the rn  Sweden,  whe re  v isua l  impa i rmen t  
and  b l indness  was found  to  be  s ign i f i can t l y  assoc ia ted  w i th  long  
du ra t ion  o f  DM (Henr icsson  e t  a l  1999 :535 ) .  In  a  s tudy  in  I ran ,  v i sua l  
acu i t y  was  obse rved  to  s ign i f i can t l y  dec rease  wi th  inc reas ing 
du ra t ion  o f  DM (p<0.0001 )  (Hor r i  e t  a l  2011 ) .  
 
In  a  c l in i c -based  s tudy  in  K inshasa ,  Congo  among 229  b lack  pe rsons 
wi th  DM aged  21 -88  yea rs  to  de te rm ine  whethe r  d iabe t i c  re t inopa thy 
i s  independen t l y  re la ted  to  v i sua l  d isab i l i t y ,  du ra t ion  o f  DM was  no t  
assoc ia ted  w i th  v i sua l  d i sab i l i t y  ( p=0.336)  (Mv i tu  &  Longo -Mbenza 
2012 :195 ) .  Th is  is  in  agreement  w i th  what  was  found  in  th i s  s tudy 
where  du ra t ion  o f  DM was  no t  assoc ia ted  w i th  V I  and  b l indness  
(df=3 ,  χ²  =1 .8 ,  p=0.614 ) .   
 
The  p reva lence  o f  V I  and  b l indness  was  16 .4% among pa r t ic ipan ts  
w i th  <  5  yea rs  du ra t ion  o f  DM and  2 .7% among those  wi th  >  20  yea rs  
du ra t ion  (See  F ig  5 .27 ) .  Th is  may be  exp la ined  by the  fac t  tha t  a  
la rge r  pe rcen tage  (39 .6%)  o f  t he  pa r t i c ipan ts  had  DM f o r  <5  yea rs ,  
and  less  than  5% o f  them had  the  cond i t ion  fo r  >  20  yea rs .  The  fac t  
tha t  more  than  ha l f  (54 .7%)  o f  the  pa r t i c ipan ts  were  60  yea rs  and  
o lde r ,  wh ich  suggests  tha t  when  they  were  d iagnosed  wi th  DM they 
may have  been  v i sua l l y  impa i red  due  to  o the r  age - re la ted  causes.  
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For  ins tance ,  the  lead ing  cause  o f  V I  and  b l indness  in  th i s  s tudy  was  
ca ta rac t ,  wh ich  is  norma l l y  assoc ia ted  w i th  inc reas ing  age .  
 
6 .8 .2  Know ledge o f  d iabe tes  me l l i tus  types  
 
The resu l t s  f rom th is  s tudy  showed  tha t  many  (68 .3%) o f  the  
pa r t i c ipan ts  d id  know the  t ypes  o f  DM and on ly  about  twen ty  pe rcen t  
(19%)  repo r ted  knowing  two t ypes  o f  DM (Tab le  5 .23 ) .  Th is  is  a  
conce rn  s ince  the  knowledge  and  p rac t i ces  tha t  d iabe t i c  pa t ien ts  
have  about  the  d i sease  have  an  e f fec t  on  the  comp l iance  and  the  
success fu l  managemen t  o f  the  d i sease  (Ph i l l ips  et  a l  2012 :74 ) .  
S tud ies  to  eva lua te  the  leve l  o f  knowledge  about  DM among d iabe t ic  
pa t ien ts  have  been  done  in  some a reas  o f  Sou th  A f r i ca .  I n  a  s tudy  in  
Cape  Town,  South  A f r i ca  (C la rke -Far r  et  a l  2008 :137 )  among 98  
peop le  w i th  DM aged  20 -89  yea rs ,  the  pe rcen tage  o f  pa r t i c ipan ts  
who  e i the r  d id  no t  know the  t ype  they  had  o r  d id  no t  answer  the  
quest ion  on  the  knowledge  o f  DM types  was  lower  (15%)  than  tha t  
repo r ted  in  th i s  s tudy .  In  add i t ion ,  the  pe rcen tage  o f  those  who 
repo r ted  knowing  the  ex is tence  o f  two  t ypes  o f  DM was h igher  (42%) 
than  tha t  repo r ted  in  t h i s  s tudy .  The  d i f f e rence  in  the  knowledge 
abou t  DM in  the  two  s tud ies  may be  due  to  the  h is to r i ca l  inequa l i t ies  
o f  the  pas t  w i th  rega rd  to  p roper  educa t ion ,  hea l th  serv i ces  and  
hea l th  educa t ion .   
 
As  men t ioned  above ,  B lacks  were  de l ibe ra te l y  unde reduca ted  
th rough  the  sys tem o f  Bantu  educa t ion ,  wh ich  imp l ies  tha t  the  o the r  
race  g roups  had  be t te r  educa t ion  than  the  B lacks  d id .  The  Cape 
Town  s tu dy  compr ised  o f  90% Co lou red  and  on ly  7% B lack  
pa r t i c ipan ts ,  whe reas  th is  s tudy  compr ised  100% B lack  ru ra l  
pa r t i c ipan ts .  I t  i s  the re fo re  expected  tha t  the  Co loured  peop le ,  who 
s tay  in  a  Prov ince  where  there  i s  be t te r  educa t ion  and  resou rces  
wou ld  be  be t te r  in fo rmed  about  the  t ypes  o f  DM than  the  B lacks  in  
th i s  s tudy  d id .   
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In  ano the r  s tudy  in  Cape Town,  South  A f r i ca  (Ph i l l ips  et  a l  2012 :72)   
among 73  p r i va te l y - funded  d iabe t ic  pa t ien ts  aged  33 -80  yea rs ,  the  
pe rcen tage  (15%) o f  par t i c ipan ts  who  d id  no t  know t he  t ypes  o f  DM 
was  s im i la r  to  tha t  repo r ted  in  the  s tudy  by  C la rke -Fa r r  et  a l  
(2008 :137 ) ,  bu t  was   lower  than  the  68 .3% repor ted  in  th i s  s tudy .  
The  percen tage  o f  those  who repo r ted  knowing  two  types  o f  DM was 
h ighe r  (56%)  than  the  42% and  19% repo r ted  in  above  s tudy  and  in  
th i s  s tudy ,  respect i ve ly .   
  
In  a  s tudy  in  Du rban ,  South  A f r ica  to  assess  the  leve l  o f  knowledge 
o f  d iabe tes  me l l i tus ,  i t s  comp l ica t ions  and  management  among 106  
d iabe t i c  pa t ien ts  aged  30 -89  yea rs ,  the  ma jo r i t y  (96%)  o f  them 
repo r ted  tha t  they  knew two  t ypes  o f  DM and  4% were  unsu re  
(Mash ige  et  a l  2008 :98 ) .  Th is  va lue  (96%)  i s  h ighe r  than  the  42%,  
56%,  and  19% repo r ted  in  the  above  two  Cape  Town  s tud ies  and  in  
th i s  s tudy ,  respec t i ve ly .  The  d i f f erences  may be  a t t r ibu ted  to  the  
d i f f e rences  in  popu la t ions  s tud ied ,  s tudy  s i tes ,  l i te racy  leve ls  among 
the  pa r t ic ipan ts  in  these  s tud ies .  Acco rd ing  to  Mash ige  et  a l  
(2008 :100 ) ,  the  inc reased  knowledge  about  DM among the  
pa r t i c ipan ts  may be  a t t r i bu ted  to  the  easy  access  to  adv ice  in  the  
med ica l  f ac i l i t ies  in  Du rban .  The  de f i c iency  in  the  knowledge  about  
DM types  in  the  p resen t  s tudy  suggests  tha t  there  is  lack  o f  adv ice  
abou t  the  t ypes  o f  DM in  the  pub l i c  hea l th  fac i l i t ies  in  the  Mopan i  
D is t r ic t ,  L impopo  P rov ince .    
 
6 .8 .2 .1  The preva lence  o f  v isual  i mpa irment  and  bl indness 
according  to  the  knowledge  o f  d iabe tes  types  
 
V isua l  impa i rment  and  b l indness  was  more  common among 
pa r t i c ipan ts  who  d id  no t  know any  t ype  o f  DM than  among those  who 
knew one  t ype  o r  more .  The  reason fo r  th i s  f ind ing  may be  tha t  the re  
were  more  pa r t i c ipan ts  who  repor ted  tha t  they  d id  no t  know any  t ype  
o f  DM,  compared  to  those  who repor ted  knowing one  t ype  o r  more .   
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6.8 .3  Type  of  d iabe tes  mel l i tus  
 
Mos t  (90 -95%)  o f  t he  pe rsons  wi th  DM have  t ype  2  DM wh i le  a  few 
(5%)  have  t ype  1  (Cen te rs  fo r  D isease  Con t ro l  and  P reven t ion  
2011 ) .  I t  was  there f o re  expected  tha t  the  persons  wi th   t ype  2  DM 
(90 .1%)  wou ld  be  more  than  those  o f  t ype  1  DM (9 .9%).  Seve ra l  
s tud ies  a l so  repo r ted  h igher  p reva lence  o f  t ype  2  DM in  the  d i f f e ren t  
s tudy  popu la t ions .  In  a  s tudy  in  the  UK,  among 50331  peop le  w i th  
DM o f  a l l  ages ,  the  p reva lence  o f  t ype  2  (93 .4%)  was  h igher  than  
tha t  o f  t ype  1 (6 .7%)  (S ivap rasad  et  a l  2012) .  In  a  s tudy  in  Teh ran  
P rov ince ,  I ran  among 634  peop le  w i th  DM  aged  25  and  64  yea rs ,  
the  p reva lence  o f  t ype  2  (97 .5%)  was  a lso  h ighe r  than  tha t  o f  t ype  1  
(2 .3%) (Javad i  et  a l  2009 ) .  In  a  s tudy  in  K inshasa ,  Congo,  the  
p reva lence  was  67 .6% and  32 .4% fo r  t ype  2  and  t ype  1 ,  respec t i ve ly  
(Mv i tu  &  Longo -Mbenza  2012:195) .  The  number  o f  t ype  2  pa t ien ts   
was  a lso  found  to  be   h ighe r  than  tha t  o f  t ype  1  in  a  s tudy  done   in  
Sou th  A f r ica  among 253  d iabe t i c  pa t ien ts  aged  21 -81  yea rs  
(Rotch fo rd  &  Rotch fo rd  2002 :538 ) .  
 
6.8 .3 .1  The preva lence  o f  v isual  impa irment  and  bl indness 
according  to  type o f  d iabe tes  
 
The  p reva len ce  o f  v i sua l  impa i rment  and  b l i ndness  among 
pa r t i c ipan ts  w i th  type  2  DM was  40 .5% and  among those  wi th  t ype  1  
was  4 .1%.   The  h ighe r  p reva lence  o f  V I  and  b l indness  among t ype  2  
pa t ien ts  agrees  wi th  the  f ind ings  f rom o the r  s tud ies .  In  a  s tudy  in  
Å rhus  County ,  Denmark ,  the  po in t  p reva lence  o f  lega l  b l indness  was 
h ighe r  (1 .5%)  among t ype  2  than  among t ype  1  (0 .6%)  pa t ien ts  
(Jeppesen  &  Bek  2004 :528 ) .  These  au thors  a t t r ibu ted  the  
d i f f e rences  to  the  fac t  tha t  d iabe t ic  re t inopa thy  (DR)  o r  v i sua l  loss  
may be  p resen t  a t  the  t ime o f  d iagnos is  o f  t ype  2  such  tha t  the  
ava i lab le  t rea tment  moda l i t ies  fo r  DR may no t  f u l l y  p reven t  v isua l  
l oss .  In  add i t i on ,  the  vas t  ma jo r i t y  o f  v i sua l  loss  in  type  DM is  due  to  
causes o the r  than  DR.   
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In  a  s tudy  in  t he  USA among peop le  w i th  DM aged  18  yea rs  and  
o lde r ,  the  odds  o f  hav ing  v i sua l  impa i rment  among insu l in  use rs  
we re  70% h igher  f o r  pe rsons  wi th  t ype  1  DM (OR,  1 .7 ;  95% CI ,  1 -
2 .9 ;  p=0.02 )  and  40% h ighe r  in  those  wi th  t ype  2  (OR,  1 .4 ;  95% CI ,  
.1 .03 -1 .9 ;  p=0 .02 )  compared  to  non - insu l in  users  (Saadd ine  
1999 :1202 ) .  In  a  s tudy  in  the  UK among peop le  w i th  DM o f  a l l  ages ,  
the  r isk  o f  v i sua l  impa i rmen t  in  t ype  1  was found  to  be  tw ice  tha t  in  
t ype  2  (S ivap rasad  et  a l  2012 ) .  No  exp lana t ion  was g iven  fo r  the  
d i f f e rences.  
 
In  a  s tudy  in  K inshasa ,  Congo,  the  p reva lence  o f  V I  was 61% and 
39% fo r  t ype  2  and  t ype  1  DM,  respec t i ve ly  (Mv i tu  Muaka  &  Longo -
Mbenza  2012:195) .  No  exp lana t ion  was  g iven  fo r  t he  d i f f e rences,  bu t  
the  fac t  t ha t  the re  was  a  s ign i f i can t  and  pos i t i ve  assoc ia t ion  
be tween v i sua l  d isab i l i t y  and  ag ing  ( p=0.020 )  and  tha t  t he  ma jo r i t y  
(92%)  o f  the  pa t ien ts  we re  ≥45  yea rs ,  may be  the  reason fo r  the  
d i f f e rences.   
 
The  poss ib le  exp lana t ion  fo r  the  h ighe r  p reva lence  fo r  V I  and  
b l indness  in  t h i s  s tudy  may be  due  to  the  fac t  tha t  the re  were  more  
t ype  2  pa t ien ts  (90 .1%)  than  t ype  1  pa t ien ts  (9 .9%) .  In  add i t ion ,  t ype  
2  pa t ien ts  a re  gene ra l l y  o lde r  than  t ype  1  pa t ien ts ,  wh ich  suggest  
tha t  the  age - re la ted  causes (ca ta rac t ,  g laucoma,  d iabe t ic  
re t inopa thy ,  e t c )  o f  v i sua l  impa i rmen t  and  b l indness  may be  more  
p reva len t  among type  2  pa t ien ts  than  among t ype1  pa t ien ts .   
 
6 .8 .4  Diabe tes  mel l i tus  t rea tment   
 
As  s ta ted  in  Chap te r  2 ,  pa t ien ts  w i th  t ype  1  DM requ i re  insu l in  
i n jec t ion  fo r  su rv i va l ,  whe reas  many o f  the  t ype  2  pa t ien ts  use  o ra l  
med ica t ion  (p i l l s  o r  tab le t s )  to  con t ro l  hype rg lycaem ia .  However ,  
some t ype  2  pa t ien ts  requ i re  insu l in  i n jec t ion  fo r  metabo l ic  con t ro l  o f  
hype rg lycaemia  ra ther  than  fo r  su rv i va l  (W HO 1999 :14 ) .   
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6.8 .4 .1  Use o f  insul in  in ject ion  
 
The  pe rcen tage  o f  par t i c ipan ts  who  used  insu l in  i n jec t ion  in  th i s  
s tudy  was  15 .5%.  Th is  va lue  i s  s im i la r  (15 .3%)  to  the  one  repo r ted  
in  a  s tudy  in  Aust ra l ia  among 121  d iabe t ic  pa t ien ts  to  desc r ibe  the  
5 -year  i nc idence  and  p rogress ion  o f  DR in  the  Me lbou rne  V isua l  
Impa i rment  P ro jec t  (V IP )  coho r t  (McCar t y  e t  a l  2003 :399 ) .  The  
p ropo r t ion  o f  insu l in  use rs  in  th is  s tudy  i s  h igher  than  the  5 .9% 
repo r ted  in  a  s tudy  in  Luganv i l le ,  Vanuatu  among 83  d iabe t i c  
pa t ien ts  to  de te rm ine  the  p reva lence  and  seve r i t y  o f  DR,  assoc ia ted  
r i sk  fac to rs  and  v i s ion  loss  (Sm i th  et  a l  2006 :416) .  The  f ind ing  in  
th i s  s tudy  i s  a l so  h ighe r  than  the  12% repo r ted  in  a  s tudy  in  s i x  sub -
Saharan  A f r i can  coun t r ies  among 2352  t ype  2  DM pa t ien ts  (Sobngwi  
et  a l  2012 :32) .   Howeve r ,  the  p ropo r t ion  o f  insu l in  use rs  (15 .5%)  in  
th i s  s tudy  i s  lower  th an  the  31 .7% repo r ted  in  a  s t udy  in  Yemen 
among 350  peop le  w i th  DM (Bamashmus  et  a l  2009 :295) .    
D i f f e rences  in  the   popu la t ions  s tud ied  may be  respons ib le  fo r  th is  
va r ia t ion .  The  ma jo r i t y  (93 .1%)  o f  the  par t i c ipan ts  in  the  p resen t  
s tudy  repo r ted  us ing  the i r  t rea tmen t  as  p resc r ibed .  Th is  f i nd ing  is  
s im i la r  to  wha t  was  repo r ted  in  ano the r  South  A f r i can  s tudy 
(Rotch fo rd  &  Rotch fo rd  2002:538 )  whe re  94% repo r ted  hav ing  taken  
the i r  med ica t ion  in  the  pas t  3  days .  
 
The  use o f  insul in  in jec t ion as  a  r isk  fac tor  for  v isua l  
impa irment  and b l indness  
 
The  f ind ing  f rom th is  s tudy  tha t  insu l in  in jec t ion  was no t  s ign i f i can t l y  
assoc ia ted  w i th  V I  and  b l indness  agrees  wi th  f ind ings  p rev ious  
au tho rs .  Hen r i csson  et  a l  (1996 :536 )  in  a  s tudy  in  sou the rn  Sweden 
repo r ted  tha t  insu l in  t rea tmen t  was  no t  an  independen t  r i sk  fac to r  
f o r  b l indness  o r  v i sua l  impa i rment  i n  t he  mu l t i va r ia te  ana lys i s .  No  
exp lana t ion  was  g iven .  Howeve r ,  o ther  s tud ies  found  a  s ign i f i can t  
assoc ia t ion  be tween  v i sua l  impa i rmen t  and  insu l in  use .   In  a  s tudy  in  
Los  Ange les ,  Ca l i f o rn ia ,  among 1187  DM pat ien ts  aged  ≥  40  yea rs ,  
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i nsu l in  use  was  assoc ia ted  w i th  the  p resence  any  DR and  PDR 
(Va rma  e t  a l  2006 :  1332 ) .  In  a  s tudy  in  t he  USA,  insu l in  t rea tment  in  
bo th  t ype  1  and  type  2  was  found  to  have  inc reased odds  o f  hav ing  
v i sua l  impa i rment  than  non - insu l in  use rs  (Saadd ine  et  a l  1999 :  
1202 ) .  No  reason was  g iven  fo r  th is  inc reased  r isk  among insu l in  
use rs .  In  a  W ESDR s tudy  in  the  USA among 1370  t ype  2  DM 
pa t ien ts ,  insu l in  use rs  had  p ropor t iona te ly  more  seve re  re t inopa thy  
than  non - insu l in  users .  The  reason  fo r  th is  may be  tha t  i nsu l in  use rs  
we re  younge r  a t  d iagnos is ,  had  been  d iabe t ic  f o r  a  longe r  dura t ion  
and  had  poo re r  g lucose  con t ro l  than  non - insu l in  use rs  (K le in  et  a l  
1984 :528 ) .   In  add i t ion ,  in  a  s tudy  in  Chenna i  met ropo l i s ,  Ind ia ,  
v i sua l  impa i rment  was  found  to  be  s ign i f i can t l y  assoc ia ted  w i th  
insu l in  use  (p=0 .007 )  (Ran i  et  a l  2012 ) .  No  reason  was  p rov ided  fo r  
th i s  s ign i f i can t  assoc ia t ion .  
 
The  low p reva lence  o f  V I  and  b l indness  among insu l in  use rs  than  
among non - insu l in  use rs  in  th is  s tudy  (6 .7% ve rsus  38%) ,  may be  
exp la ined  by  the  fac t  tha t  the  pe rcen tage  o f  par t i c ipan ts  us ing  
insu l in  in  th is  s tudy  was  lower  than  tha t  o f  non - insu l in  use rs  (18% 
ve rsus  89 .7%) .  The  o the r  exp lana t ion  may  be  tha t  the  ma jo r  cause  
o f  V I  and  b l i ndness  a f te r  op t i ca l  co r rec t ion  was  ca ta rac t ,  wh ich  i s  
more  o f  an  age - re la ted  cond i t ion  than  a  d iabe tes - re la ted  one .  The  
fac t  tha t  t he  ma jo r i t y  o f  the  pa r t i c ipan ts  we re  o lde r  and  had  t ype  2  
DM pa t ien ts  (mos t l y  non - insu l in  use rs )  may exp la in  the  h igher  
p reva lence  o f  V I  and  b l indness  among non - insu l in  users .  
 
6 .8 .4 .2  Use o f  ora l  medica t ion (P i l ls  or  table ts )   
 
Type  2  DM was  p rev ious ly  ca l led  Non - Insu l in  Dependent  D iabe tes  
Me l l i tus  (NIDDM).  Th is  is  because  the  ma jo r i t y  o f  t ype  2  pa t ien ts  do  
no t  use  insu l in  in j ec t ion  ins tead  they  use  o ra l  med ica t ion  such  as  
met fo rm in  tab le ts  t o  con t ro l  the i r  cond i t ion  (W HO 2009 ) .  Most  
(89 .7%)  o f  the  pa r t ic ipan ts  in  th i s  s tudy  used  p i l l s  t o  con t ro l  the i r  
cond i t ion  and  a l l  o f  them repo r ted  tha t  they  used  the i r  med ica t ion  as  
p resc r ibed .  The  pe rcen tage  o f  par t ic ipan ts  us ing  o ra l  med ica t ion  
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was  h ighe r  than  what  was  repo r ted  in  o the r  s tud ies .  In  a  s tudy  in  
Luganv i l le ,  Vanuatu  among 83  t ype  2  DM pa t ien ts ,  69 .1% o f  them 
used  o ra l  med ica t ion  (Sm i th  et  a l  2006 :416 ) .  A  lower  pe rcen tage  
(29 .6%) than  was repo r ted  in  the  p resen t  s tudy  was  a lso  repo r ted  in  
a  s tudy  in  Ch ina  to  desc r ibe  the  r isk  fac to rs  assoc ia ted  w i th  d iabe t ic  
re t inopa thy  among 368  t ype  2  d iabe t i c  pa t ien ts  aged  ≥  30  yea rs  
(W ang et  a l  2011 ) .  In  a  s tudy  in  Yemen  (Bamashm us  2009:295 )  
among 350  peop le  w i th  DM,  the  p ropo r t ion  o f  those  us ing  non - insu l in  
t rea tment  (68 .3%) was lower  than  wha t  was repor ted  in  th is  s tudy .   
 
A  lower  p ropor t ion  (14 .5%)  o f  o ra l  an t i -d iabe t i c  med ica t ion  use rs  
was  a lso  repo r ted  in  a  s tudy  Southwes te rn  N ige r ia  (O nakpoya  e t  a l  
2010 :177 )  among t yp e  2  d iabe t ic  pa t ien ts  aged  ≥16  yea rs  o ld .  The  
percen tage  o f  those  us ing  o ra l  an t i -d iabe t i c  med ica t ion  (88%) was 
more  o r  less  s im i la r  to  wha t  was  found  in  th i s  s tudy  i n  a  s tudy  in  s i x  
sub -Saharan  A f r i can  coun t r ies  (Sobngwi  et  a l  2012 :32 ) ,   
 
a )  The  prevalence o f  v isual  impairment  and  b l indness 
according  to  d iabe tes  mel l i tus  t rea tment  (P i l ls / tab le ts )  
 
The  h ighe r  pe rcen tage  o f  V I  and  b l i ndness  (41 .3%)  among those  who 
used  DM p i l l s  compared  to  those  who  d id  no t  (3 .6%)  in  t h i s  s tudy 
(Tab le  5 .25 )  i s  in  con t ras t  to  wh at  was  repo r ted  in  o the r  s tud ies .  T he  
p reva lence  o f  V I  among non - insu l in  use rs  (22 .7%)  in  the  USA among 
3388  adu l ts  w i th  DM aged  ≥18  yea rs  was  lower  than  tha t  among 
insu l in  use rs  (28 .3%)  (Saadd ine  et  a l  1999 :1202 ) .  The  p reva lence  o f  
any  d iabe t i c  re t inopa thy  ( r i sk  fac to r  f o r  V I )  was  lower  among those  
who  used  o ra l  med ica t ion  (39 .8%)  than  among those  who  used  
insu l in  in jec t ion  (53 .8%),  in  a  s tudy  in  Teh ran  P r ov ince ,  I ran  among 
634  peop le  w i th  DM aged 25  to  64  yea rs  (Javad i  et  a l  2009 ) .  
 
The  reason  fo r  the  h ighe r  p reva lence  among those  us ing  p i l l s  in  th is  
s tudy  may be  tha t  most  (89 .7%)  o f  the  par t i c ipan ts  used  p i l l s  f o r  
the i r  d iabe tes  (Tab le  5 .25 ) .  The  fac t  tha t  the  ma jo r i t y  o f  the  
pa r t i c ipan ts  we re  o lde r  and  had  t ype  2  pa t ien ts  (most l y  non - insu l in  
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use rs )  may exp la in  the  h ighe r  p reva lence  o f  V I  and  b l indness  among 
non - insu l in  use rs .  As  ment ioned  above ,  tha t  t he  ma jo r  cause  o f  V I  
and  b l indness  a f te r  op t i ca l  co r rec t ion  was  ca ta rac t ,  wh ich  i s  more  o f  
an  age - re la ted  cond i t ion  than  a  d iabe tes - re la ted  one .   
 
Howeve r ,  the  p reva lence  o f  V I  and  b l indness  in  t h is  s tudy  was  no t  
s ign i f i can t l y  assoc ia ted  w i th  the  use  o f  DM p i l l s  (p=0.306 ) .  In  
con t ras t ,  the  use  o f  DM p i l l s  was  found  to  be  s ign i f i can t l y  assoc ia ted  
w i th  the  p resence  o f  DR in  a  s tudy  in  Ch ina  among t ype  2  DM 
pa t ien ts  (W ang et  a l  2011 ) .   
 
6.8 .5  Spec ia l  d ie t ,  los ing  w eight  and  phys ica l  ac t iv i ty  as  
recommendat ions for  d iabe tes  contro l  
 
D iabe t ic  pa t ien ts  a re  o f ten  g iven  o the r  recommenda t ions ,  such  as  
spec ia l  d ie t ,  phys ica l  ac t i v i t y ,  and  los ing  we igh t  as  we l l  as  to  s top  
smok ing  to  he lp  in  t he  con t ro l  o f  hype rg lycaem ia .   S ince  a l l  the  
pa r t i c ipan ts  in  th is  s tudy  were  us ing  med ica l  t rea tment  ( Insu l in  
i n jec t ion ,  o ra l  med ica t ion  o r  bo th ) ,  the  above  recommenda t ions  were  
used  in  comb ina t ion  w i th  the  med ica l  t rea tment .   
 
Pa r t i c ipan ts  in  th is  s tudy  were  asked  whe the r  spec ia l  d ie t ,  reduc ing 
we igh t ,  and  engag ing  in  phys ica l  ac t i v i t y  to  con t ro l  the i r  d i sease  has  
been  recommended  to  them o r  no t .   Mos t  (84 .5%)  o f  the  pa r t ic ipan ts  
repo r ted  tha t  they  have  been  adv ised  to  fo l low a  spec ia l  d ie t  and  
71 .5% o f  them repo r ted  tha t  t hey  fo l lowed  spec ia l  d ie t  as  p resc r ibed .  
Less  than  ha l f  (46 .3%)  o f  them repo r ted  ha v ing  been adv ised  to  lose  
we igh t .  Less  than  a  th i rd  (29 .1%) repo r ted  tha t  they  a lway s  t r y  to  
l ose  we igh t  (Tab le  5 .26 ) .  Phys ica l  ac t i v i t y  was  recommended o f  
62 .3% and  near l y  ha l f  (48 .3%)  repo r ted  tha t  they  a lways  engaged  in  
phys ica l  ac t i v i t y .  
 
Seve ra l  s tud ies  have  shown  tha t  l i fes t y le  changes  (such  as  reduc ing 
we igh t ,  to ta l  f a t  i n take  and  in take  o f  sa tu ra ted  fa ts  as  we l l  as  
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i nc reas ing  in take  o f  f ib re  and  phys ica l  ac t i v i t y )  in  t he  h igh  r i sk  
sub jec ts  may p reven t  o r  de lay  the  inc idence  o f  t ype  2  DM.   
 
In  a  s tud y  in  the  USA to  de te rm ine  i f  we igh t  loss  may p reven t  
conve rs ion  o f  IGT to  d iabe tes  among 136  persons  wi th  IGT and  
c l in ica l l y  severe  obes i t y  (>  45  kg excess  body we igh t ) ,  ind iv idua ls  
w i th  IGT  who  los t  abou t  50% o f  excess  body we igh t  resu l ted  in  a  
s ign i f i can t  reduc t ion  in  the  conve rs ion  ra te  o f  IGT  to  t ype  I I  DM to  a  
low o f  0 .15  cases  per  100  pe rson  yea rs .  In  con t ras t ,  those  who  d id  
no t  lose  we igh t  deve loped  t ype  2  DM a t  a  ra te  o f  4 .72  cases  pe r  100  
pe rson -yea rs  (Long,  O ’b r ien ,  Macdona ld ,  Legget t -Fraz ie r ,  Swanson,  
Po r ies  &  Caro  1994 :374 ) .  
 
In  a  s tudy  in  F in land  among 552  sub jec ts  the  inc idence  o f  t ype  2  
d iabe tes  was  reduced  by  58% in  the  in te rven t ion  g roup  ( those  
adv ised  on  d ie t  a imed a t  reduc ing we igh t )  compared  to  the  con t ro l  
g roup .  Th is  repor t  p rov ided  more  ev idence  tha t  l i f es t y le  changes  
may p reven t  t he  inc idence  o f  t ype  2  DM (Tuomi leh to ,  L inds t rӧm ,  
E r iksson ,  Va l le  ,  Hämäiä inen ,  I lanne -Par i kka  ,  Ke inänen -
K iukaann iemi  ,  Laakso ,   Louheran ta ,   Rastas  ,  Sa lm inen  &  Uus i tupa  
2001 :  1348 ) .  In  a  s tudy  in  Ch ina  to  de te rm ine  whe the r  d ie t  and  
exe rc ise  in te rven t ions  among 577  pe rsons  aged ove r  25  yea rs  w i th  
impa i red  g lucose  to le rance  ( IGT)  may de lay  the  deve lopment  o f  t ype  
2  DM,  and  thereby  reduce  the  ove ra l l  i nc idence  o f  d iabe t ic  
compl ica t ions ,  the  inc idence  o f  t ype  2  DM was reduced  by  25 -50% 
ove r  a  6 -  yea r  pe r iod  in  the  g roups  randomised  by  the  c l in ic  to  
rece ive  d ie t ,  exe rc i se  and  d ie t -p lus -exerc ise  compared  to  the  con t ro l  
g roups (Pan,  L i ,  Hu ,  W ang,  An ,  Hu ,  L in ,  X iao ,  Cao,  L iu ,  J iang ,  
W ang,  Zheng,  Zhang,  Bennet t  &  Howar d  1997:541 ) .   
 
Among the  obese ,  the  IGT  is  ma in ly  as  the  resu l t  `o f  a  reduc t ion  in  
i nsu l in  ac t ion  (L i l l io ja ,  Mot t ,  Howard ,  Bennet t ,  Yk i -Jarv inen ,  
F reymond,  Nyomba,  Zu r lo ,  Swimburn  &  Boga rdus  1988  c i ted  by  Long 
et  a l  1994 :374) .  The  resu l t ing hype rg lycaem ia  then  s igna ls  
i nc reased  insu l in  sec re t ion ,  in i t ia t i ng  a  cyc le  lead ing  to  Be ta -ce l l  
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unrespons iveness  to  g lucose ,  insu l in  exhaust ion ,  and  then  DM.  
W eigh t  loss  may con t r ibu te  to  b reak ing  th i s  cyc le  because  obes i t y  
i t se l f  i s  a  common  cause  o f  insu l in  res is tance  wi th  mu l t ip le  ce l lu la r  
de fec t  mos t  o f  wh ich  a re  reve rs ib le  a f te r  p rope r  t rea tmen t  (Ca ro  
1991  c i ted  by  Long et  a l  1994 :374 ) .  
 
The  p reva lence  o f  v i sua l  impa i rment  and  b l indness  was  the  lowest  
among those  who repo r ted  “Yes,  a lways ”  when  asked  whe the r  they 
were  t r y ing  to  lose  we igh t  o r  no t .  The re  was  a  s ign i f i can t  assoc ia t ion  
be tween  los ing  we igh t  and  V I  and  b l indness  ( p=0.009 )  a t  the  0 .1  
leve l  o f  s ign i f i cance .  The re  was  a  s ign i f i can t  assoc ia t ion  be tween  V I  
and  b l indness  and  phys ica l  ac t i v i t y  ( p=0.014 )  a t  the  0 .1  leve l  o f  
s ign i f i cance .  The  r i sk  o f  t hose  who  engaged  in  phys ica l  ac t i v i t y  
be ing  v i sua l  impa i red  i s  0 .51  tha t  o f  those  who d id  no t .  Th is  may be  
because  phys ica l  ac t i v i t y  and  los ing  we igh t  a re  impor tan t  in  
ach iev ing  good g lycaem ic  con t ro l ,  wh ich  i s  impor tan t  in  the  
p reven t ion  o f  d iabe t i c  re t inopa thy  and  v i s ion  loss  as  we l l  as  d iabe t i c  
eye  d iseases.   
 
6.8 .6  Heal th  fac i l i ty used for  d iabe tes  services  
 
I t  was  expec ted  tha t  most  (97 .7%)  o f  the  pa r t i c ipan ts  wou ld  be  us ing 
pub l ic  hea l th  fac i l i t ies  fo r  the i r  d ia be tes  se rv i ces  as  th i s  was  a  
hea l th  fac i l i t y -based  s tudy.  In  add i t i on ,  the  pa r t ic ipan ts  we re  among 
those  where  booked  fo r  d iabe tes  check -up .  
 
6 .8 .7  Las t  da te  the  par t ic ipants  checked the i r  sugar  leve l  
 
Most  (87 .1%)  o f  the  pa r t ic ipan ts  in  th i s  s tudy  las t  ch ecked  the i r  
b lood  g lucose  <  1  month  ago  (Tab le  5 .30 ) .  The  t ime  in te rva l  be tween 
b lood  g lucose  tes t ing  among the  par t ic ipan ts  appea rs  to  be  too  long,  
cons ide r ing  tha t  b lood  g lucose  may inc rease  o r  decrease  a t  any t ime,  
somet imes  wi th  d i sas t rous  consequences .  F requent  se l f -mon i to r ing  
b lood  g lucose  has  been  assoc ia ted  w i th  be t te r  g l ycaem ic  con t ro l .   A  
consensus op in ion  among a  g roup  o f  expe r ts  f rom the  UK suggested  
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tha t  pe rsons  wi th  t ype  1  DM shou ld  mon i to r  the i r  b lood  g lucose  a t  
l eas t  4  t imes  a  day .  The  reason  fo r  th i s  is  tha t  t ype  1  DM pa t ien ts  
a re  a t  g rea te r  r i sk  o f  hypog lycaemia  and  hype rg lycaem ia .  Type  2  DM 
pa t ien ts  us ing  Insu l in  o r  o ra l  med ica t ions  shou ld  mon i to r  the i r  b lood  
g lucose  a t  leas t  once  da i l y ,  va ry ing  the  t ime o f  tes t ing  be tween 
fas t ing,  p re -p rand ia l  and  pos t -p rand ia l  g lucose  leve ls  du r ing  the  day  
(Owens,  Barne t t ,  P ickup ,  Ke r r ,  Bushby,  H icks ,  Gadsby &  F r ie r  2004) .  
In  a  s tudy  to  inves t iga te  two  tes t ing  reg imen  o f  se l f -mon i to r ing  b lood  
g lucose  among 202  pa t ien ts  w i th  s tab le  metabo l i c  con t ro l ,  se l f -
mon i to r ing  b lood  g lucose  (SMBG)  once  pe r  week  was  found  to  be  as  
su f f i c ien t  as  se l f -mon i to r ing  4  t imes  per  week  to  ma in ta in  HbA1c in  
non - insu l in  t rea ted  t ype  2  DM c lose  to  metabo l ic  ra te  (Sche rbaum,  
Ohmann,  Abho lz ,  Dragano & Lank isch  2008 ) .   
 
6 .8 .8  Know ledge about  compl ica t ions  o f  d iabe tes  mel l i tus  (v is ion 
problems and bl indness,  d iabe t ic  re t inopathy and g laucoma)  
 
F ind ings  f rom th is  s tudy  showed  tha t  most  (82 .6%)  o f  the  
pa r t i c ipan ts  knew tha t  DM cou ld  cause  v i s ion  p r ob lems  and  
b l indness  (Tab le  5 .31 ) .  Th is  f i gu re  i s  h ighe r  than  the  66 .1% tha t  was 
repo r ted  in  ano the r  South  A f r ican  s tudy  among 106  peop le  w i th  
d iabe tes  aged  be tween  30  and  85  yea rs  o ld  (Mash ige  et  a l  2008 :98) .  
The  pe rcen tage  o f  those  who  knew tha t  DM cou ld  cause  d iabe t ic  
re t inopa thy  i s  a lso  h ighe r  (74 .4%)  than  the  42% repo r ted  in  the  
above  s tudy .  Howeve r ,  the  pe rcen tage  o f  those  who  knew tha t  DM 
cou ld  cause  g laucoma (53%)  in  the  p resen t  s tudy  was s im i la r  to  the  
one  repo r ted  in  the  above  s tudy .   However ,  in  ano ther  South  A f r i can  
s tudy  (C la rke -Far r  et  a l  2006 :138) ,  pa r t ic ipan ts  who agreed /s t rong ly  
agreed  tha t  DM m igh t  a f fec t  the  way we  see  (v i s ion  p rob lems  and  
b l indness )  was  h ighe r  (89%)  than  the  82 .6% repor ted  in  the  p resen t  
s tudy .  The  33% o f  those  who  agreed  and  44% o f  those  who  s t rong ly  
agreed  tha t  DM m igh t  cause  d iabe t i c  re t inopa thy  is  l ower  than  the  
74 .4% repo r ted  in  th is  s tudy  and  88% o f  those  who  agreed /s t rong ly  
agreed  tha t  DM m igh t  cause  p ressu re  changes  ins ide  the  eye  
lead ing to  g laucoma is  h ighe r  than  the  53 .1% repo r ted  in  th is  s tudy .  
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A  h ighe r  p ropo r t ion  (97%)  o f  those  who  agreed  tha t  DM m igh t  a f fec t  
the  way we  see  was  a lso  repo r ted  in  a  s tudy  in  Cape  Town,  South  
A f r i ca  (Ph i l l i ps  et  a l  2012 :  72 ) .  The  pe rcen tage  (62%)  o f  t hose  who 
agreed  tha t   t ha t  DM m igh t  cause  b leed ing  and  damage  ins ide  th e  
eyes  was  lower  than  the  74 .4% repo r ted  in  th i s  s tudy  (Ph i l l i ps  et  a l  
2012 :  72  ) .  The  h igh  p ropo r t ion  o f  pa r t i c ipan ts  who  a re  aware  tha t  
DM m igh t  lead  to  v i s ion  p rob lems  and  b l indness ,  d iabe tes  
re t inopa thy  and  g laucoma suggests  tha t  t he  pa r t ic ipan ts  have  
adequate  access  to  in fo rma t ion  abou t  the  DM compl ica t ions .  
Mash ige  e t  a l  (2008 :98 )  ind ica ted  tha t  t he  reason  for  the  adequa te  
knowledge  wi th  rega rd  to  DM types  and  r i sk  fac to rs  and  
compl ica t ions  o f  DM is  tha t  the  peop le  w i th  DM have  easy  access  to  
adv ice  in  the  med ica l  se rv i ces .  
 
6 .8 .9  Know ledge about  compl icat ions  of  d iabe tes  me l l i tus  and 
visua l  impa irment  and  b l indness  
 
The  knowledge  and  p rac t ices  tha t  pa t ien ts  w i th  DM have  about  the  
d isease  and  i t s  comp l i ca t ions  have  an  e f fec t  on  the i r  compl iance  to  
t rea tment  and  success fu l  management  o f  the  d i sease  (Ph i l l ips  e t  a l  
2012 :74 ) .  Th is  suggests  tha t  peop le  w i th  DM who  a re  aware  tha t  DM 
m igh t  cause  v isua l  impa i rment  (V I )  and  b l indness  a re  more  l i ke l y  to  
seek  in te rven t ions  to  p reven t  V I  and  b l indness  than  those  w ho  a re  
unaware .  In  th i s  s tudy  V I  and  b l indness  was no t  s ign i f i can t ly  
assoc ia ted  w i th  knowledge o f  DM and  i t s  comp l i ca t ions .   
 
6 .8 .10  His tory o f  e ye  examinat ion  
 
Regu la r  eye  exam ina t ions  in  genera l  and  among persons  wi th  DM in  
pa r t i cu la r  a re  impor tan t  in  th e  p reven t ion  o f  v i sua l  impa i rmen t  and  
b l indness .  I t  has  been  shown  tha t  t he  inc idence  and  p reva lence  o f  
d iabe t i c  b l indness  is  lower  in  popu la t ions  where  screen ing fo r  
d iabe t i c  eye  d iseases  i s  we l l  es tab l ished  compared  wi th  popu la t ions  
w i thou t  sc reen ing  (S t e fansson ,  Bek,  Po r ta ,  La rsen ,  Kr i s t inson  & 
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Agardh   2000 :  377 ) .  I t  has  a l so  been  shown  tha t  ear l y  de tec t ion  and  
t rea tment  o f  d iabe t i c  re t inopa thy  can  reduce  the  r i sk  o f  d iabe t i c  
compl ica t ions  such  as  v i sua l  impa i rment .  I t  has  been  recommended  
tha t  t ype  1  DM pa t ien ts  shou ld  have  the  f i r s t  d i la ted  and  
comprehens ive  eye  examina t ion  by  an  oph tha lmo log is t  o r  
op tomet r i s t  w i th in  3 -5  years  a f te r  d iagnos is  o f  DM once  the  pa t ien t  
i s  10  yea rs  o r  o lde r .  Fo r  t ype  2  DM pa t ien ts ,  the  f i rs t  d i la ted  and  
comprehens ive  eye  exa m ina t ion  shou ld  be  done a t  the  t ime o f  
d iagnos is  o f  DM.  Therea f te r ,  eye  exam ina t ions  shou ld  be  done  
annua l l y  in  bo th  t ype  1  and  t ype  2  DM pa t ien ts .  Less - f requent  
examina t ions  (eve ry  2 -3  yea rs )  may be  cons idered  fo l lowing  one  o r  
more  no rma l  eye  exams  (Amer i can  D iabe tes  Assoc ia t ion  2012 :  s35 ,  
Fong e t  a l  2003 :  s101 ) .  
 
Many (45 .4%)  o f  the  pa r t i c ipan ts  in  th is  s tudy  were  las t  exam ined 
longe r  than  a  year  ago .  S im i la r l y ,  in  a  s tudy  in  Durban ,  South  A f r ica  
(Mash ige  et  a l  2008 :98 )  among 106  peop le  w i th  DM many (48 .3%)  o f  
the  pa r t i c ipan ts  las t  had  eye  exam ina t ion  more  than  a  year  and  a  
ha l f  ago .  Th is  does no t  augu r  we l l  f o r  peop le  w i th  DM as  regu la r  eye  
examina t ions  a re  one  o f  the  most  impor tan t  f ac to rs  in  the  p reven t ion  
o f  the  compl ica t ions  o f  DM such  as  v i sua l  impa i rment  and  b l indness  
(Mash ige  e t  a l  2008 :100 ) .  In  ano the r  South  A f r i can  s tudy  by  Mash ige  
et  a l  (2011 :178)  to  eva lua te  the  use  o f  eye  ca re  se rv i ces  among the  
1008  pe rsons  aged  60  yea rs  and  o lder ,  29 .4% o f  the  pa r t ic ipan ts  
las t  v is i ted  an  eye  hea l th  fac i l i t y  less  than  a  year  ago  wh i le  20 .3% 
las t  v i s i ted  the  fac i l i t y  be tween  1 -2  yea rs  ago .  Th is  is  a  conce rn  as  
many o f  the  v i s ion  p rob lems  tha t  a f fec t  the  e lde r l y  popu la t ion ;  
pa r t i cu la r l y  t hose  o f  g radua l  onse t ,  such  as  ch ron ic  g laucoma are  
usua l l y  f ree  o f  symptom s.  Regu la r  eye  exam ina t ions  a re  necessa ry 
fo r  the  ea r l y  de tec t ion  and  t rea tment  o f  such  cond i t ions  and  p reven t  
unnecessa ry  v i sua l  impa i rmen t  and  b l indness .    
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6 .8 .10 .1  His tory  o f  eye  exa minat ion  as  a  r isk  fac tor  for  v isual  
impa irment  and b l indness  
 
The  p reva lence  o f  v i sua l  impa i rment   and  b l indness  was  s ign i f i can t l y   
h ighe r   among those  who  were  las t  examined longer  than  a  year  ago ,  
compared  to  those  who  were  las t   examined  less  than  a  year  ago  
(p=0.059)  (Tab le  5 .32 ) .  Th is  ind ica tes  tha t  the  pa r t ic ipan ts  have  no t  
been  comp ly ing  w i th  the  recommenda t ion  o f  hav ing  annua l  d i la ted  
and  comprehens ive  eye  examina t ions .  In  a  s t udy  in  Yemen  among 
694  peop le  w i th  DM aged  13 -95  yea rs ,  regu la r  v i s i t s  to  med ica l  
c l in ics  was   i den t i f ied  as  a  p roxy  ind ica to r  o f  be t te r  p r i mary 
p reven t ion  o f  DM eye  comp l i ca t ions .  Pa r t i c ipan ts  w i th  i r regu la r  c l in ic  
v i s i t s  were  found to  be  a t  h igher  r i sk  o f  b i la te ra l  v isua l  impa i rment  
and  b l indness  than  those  wi th  regu la r  v i s i t s .  Othe r  spec i f i c  f ac to rs ,  
such  as  lack  o f  sc reen ing  fac i l i t ies ,  po o r  pa t ien t  educa t ion ,  l i v ing  in  
remote  a reas  f rom c i t ies  and  lack  o f  hea l th  insu rance  may a l l  have  
con t r ibu ted  to  the  h igh  ra te  o f  d iabe t i c  compl i ca t ions  inc lud ing 
v i sua l  impa i rmen t  (A l -Ak i l y  et  a l  2011 :835 ) .  
 
The  reason  fo r  the  non -compl iance  to  regu la r  e ye  exam ina t ions     
may be  lack  o f  knowledge  abou t  the  impor tance  o f  these  
examina t ions ;  l ack  o f  ava i lab i l i t y ,  access ib i l i t y  and  a f fo rdab i l i t y  o f  
eye  ca re  se rv ices  (d i scussed  above ) .  In  a  s tudy  in  South  A f r ica  
among 73  peop le  w i th  DM,  Ph i l l i ps  et  a l  (2012 :75 )  c i ted  den ia l ,  
neg l igence  o r  apa thy  on  the  pa r t  o f  t he  pa t ien ts  as  some o f  the  
reasons  o f  non -compl iance  to  regu la r  eye  exam ina t ions .  These  
au tho rs  added  tha t  good  knowledge  about  DM and  the  impor tance  o f  
regu la r  eye  examina t ions  is  no t  assoc ia ted  w i th  b e t te r  ou tcomes  in  
te rms o f  comp l iance .    
 
6.8 .11  Fami ly h is tory o f  d iabetes  mel l i tus  
 
The  p reva lence  o f  DM has  been  found  to  be  s ign i f i can t l y  assoc ia ted  
w i th  fami l y  h i s to ry  o f  DM,  among o ther  f ac to rs .  In  a  s tudy  in  South  
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Af r i ca  to  de te rm ine  the  p reva lence  o f  DM,  impa i red  g lucose  
to le rance ,  impa i red  fas t ing  g lucose  and  assoc ia ted  r isk  fac to rs  
among adu l t s  aged  >  15  yea rs ,  f ami l y  h is to ry  o f  DM was  found  to  be  
a  r isk  fac to r  f o r  DM (p=0.014 ,  OR,  3 .48 ,  95%CI ,  1 .29 -9 .43)  (Mo ta la ,  
Es te rhu izen ,  Gouws ,  P i r ie  &  Omar  2008:1785) .  I n  the  W ESDR s tudy 
in  the  USA among 1370  t ype  2  DM pa t ien ts ,  i nsu l in  use rs  we re  more  
l i ke l y  t o  be  hav ing  a  fami l y  h is to ry  o f  DM (65 .7% versus  59 .8%)  than  
non - insu l in  use rs .  Fami l y  h i s to ry  o f  DM was  no t  assoc ia ted  w i th  the  
p resence  and  seve r i t y  o f  d iabe t ic  re t inopa thy  (K le in  et  a l  1984 :528 ) .  
Th is  i s  p robab ly  because  insu l in  use rs  a re  l i ke l y  to  be  hav ing  t ype  1  
DM,  wh ich  i s  ma in ly  an  inhe r i ted  cond i t ion .  In  a  s tudy  in  
Ahmedabad,  Ind ia  to  h igh l igh t  the  magn i tude  and  de te rm inan ts  o f  DR 
and  o the r  ocu la r  compl ica t ions  among 13887  pe rsons  wi th  DM,  
fami l y  h is to ry  o f  DM was ind iv idua l  assoc ia ted  w i th  the  p resence  o f  
d iabe t i c  re t inopa thy  (OR=1.32 )  (Vyas  et  a l  2009 :603) .  In  th is  s tudy,  
ove r  ha l f  (52 .7%) o f  the  par t i c ipan ts  had  fami l y  h is to ry  o f  DM and  
abou t  a  th i rd  (31 .6%) o f  the  fami l y  members  w i th  DM had  v isua l  
impa i rmen t .  There  was  howeve r  no  s ign i f i can t  assoc ia t ion  be tween  
VI  and  b l indness  and  fami l y  h is to ry  o f  DM (p=0.305 ) .  
 
6.8 .12  Hyper tension   
 
Hyper tens ion  i s  a  common  cond i t ion  in  South  A f r i ca  and  is  
cons ide red  as  a  r i sk  fac to r  f o r  hear t  a t tacks ,  s t roke ,  le f t  ven t r i cu la r  
hype r t rophy ,  rena l  d isease  and  b l indness .  I t  i s  f requen t l y  re fe r red  to  
as  a  “s i len t  ep idem ic ”  in  Sou th  A f r ica ,  p robab ly  because  the  a f fec ted  
i nd iv idua ls  a re  usua l l y  unaware  tha t  they  have  the  cond i t ion ,  un less  
they  have  the i r  b lood  p ressu re  checked  in  hea l th  fac i l i t ies  (S teyn ,  
Fou r ie  &  Temp le  (eds )  2006:80) .  Da ta  f rom the  South  A f r ica  
demograh ic  and  hea l th  survey ,  2003  showed  tha t  the  p reva lence  o f  
hype r tens ion  among South  A f r ican  men  and  women  was  40% and 
51%,  respect i ve ly .  The  p reva lence  was  h igher  among men  l i v ing  in  
the  u rban  a reas  (45%)  compared  to  those  l i v ing in  the  ru ra l  a reas  
(21%) .  S im i la r l y ,  the  p reva lence  among women l i v ing  in  the  u rban  
a reas  (50%)  was h igher  than  those  l i v i ng  in  t he  ru ra l  a reas  (41%) .  
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The  p reva lence  o f  hype r tens ion  among men  and  women  in  the  
L impopo  P rov ince  was  46% and  39%,  respect i ve ly  (Depa r tmen t  o f  
Hea l th ,  Med ica l  Resea rch  Counc i l  2007 ) .       
 
P rev ious  s tud ies  have  found  hype r tens ion  to  be  a  r isk  fac to r  f o r  the  
deve lopment  o f  t ype  2  DM.  In  a  p rospec t i ve  s tudy  in  the  Un i ted  
S ta tes  among 12550  non -d iabe t i c  adu l ts  aged  be tween  45  and  64  
yea rs  to  de te rmine  whethe r  the re  was  an  independen t  re la t ionsh ip  
be tween  the  use  o f  an t ihyper tens ive  med ica t ion  and  the  r i s k  o f  the  
subsequent  deve lopmen t  o f  t ype  2  DM,  t ype  2  DM was  a lmost  2 .5  
t imes  as  l i ke l y  to  deve lop  in  sub jec ts  w i th  hype r tens ion  as  in  
sub jec ts  w i th  no rma l  b lood  p ressu re .  A f te r  account ing  f o r  the  excess  
r i sk  o f  DM in  sub jec ts  w i th  hype r tens ion ,  t hose  who t ook  a  th iaz ide  
d iu re t ic ,  ACE (Ang io tens in -conve r t ing  enzyme)  inh ib i to r  o r  ca lc ium -
channe l  an tagon is t  were  no t  a t  inc reased  r isk  o f  DM.   Howeve r ,  
those  who  took  be ta -b locke rs  we re  28% a t  g rea te r  r i sk  o f  DM than  
those  who  took  no  med ica t ion ,  wi thou t  regard  t o  the  p resence  o r  
absence  o f  hyper tens ion ,  soc io -demograph ic  cha rac te r is t i cs ,  hea l th -
re la ted  behav io r ,  f ami l y  h i s to ry  w i th  respec t  to  DM,  and  a  va r ie t y  o f  
coex is t i ng  cond i t i ons  (Gress ,  N ie to ,  Shaha r ,  W of fo rd  &  B ranca t i  
2000 :  911 ) .  
 
In  a  s tudy  in  Ta iwan  amo ng 11478  adu l t s  aged  40  yea rs  and  o lde r  to  
e luc ida te  the  re la t ionsh ip  be tween  hype r tens ion  and  t ype  2  DM,  the  
age -  and  sex -  ad jus ted  p reva lence  o f  hype r tens ion  was  found to  be  
tw ice  tha t  o f  non -d iabe t i c  pa t ien ts  (Ta i ,  Chuang,  Chen ,  L in  
1991 :1015 ) .  The  p reva lence  (78 .8%)  o f  hype r tens ion  among the  
pa r t i c ipan ts  in  th i s  s tudy  was  h ighe r  than  tha t  repo r ted  in  o the r  
s tud ies .  In  a  s tudy  in  Jordan  among 986  d iabe t i c  pa t ien ts  aged 
be tween  9  and  86  yea rs ,  the  p reva lence  was  59 .8% (A l -Bdour ,  A l -
T i l l ,  MI  &  Abu Samra  20 08 )   and  in  a  s tudy  in  I ran  among 634  peop le  
w i th  DM aged  25  to  64  yea rs ,  the  p reva lence  o f  hype r tens ion  was 
39 .6% (Javad i  et  a l  2009 ) .  In  a  s tudy  in  H lab isa  D is t r i c t ,  Sou th  
A f r i ca  among peop le  w i th  DM aged  21 -81  yea rs ,  the  p reva lence  o f  
hype r tens ion  was f ound to  be  65 .4% (  Rotch fo rd  &  Rotch fo rd  2002:  
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538)   A  s im i la r  pe rcen tage  (65%)  was  repo r ted  in  ano the r  South  
A f r i can  s tudy  among 73  peop le  w i th  DM aged  33 -80  yea rs  (Ph i l l ips  
et  a l  2012 :72 ) .  The  reason  fo r  the  d i f f e rences  may be  due  to  
d i f f e rences in  t he  m e thodo log ies ,  age ,  popu la t ions  s tud ied  e tc .  
 
6.8 .12 .1  Hype r tension as  a  r isk  fac tor  for  V I  and b l indness  
 
Prev ious  s tud ies  have  found  a  s ign i f i can t  assoc ia t ion  be tween  
hype r tens ion  and  d iabe t i c  re t inopa thy  (DR) ,  V I  and  b l i ndness .  In  the  
W iscons in  Ep idem io l og ic  S tudy  o f  D iabe t ic  Re t inopa thy  (W ESDR)  in  
the  USA to  descr ibe  the  re la t ionsh ips  be tween  the  p resence  and  
seve r i t y  o f  DR and  assoc ia ted  r i sk  fac to rs  among 1370  t ype  2  
d iabe t i c  pa t ien ts ,  h ighe r  sys to l i c  b lood  p ressu re  (BP)  was found  to  
be  s ign i f i can t l y  a ssoc ia ted  w i th  the  p resence  o f  DR in  persons  wi th  
DM fo r  <15  yea rs .  Fur the rmore ,  a  re la t ionsh ip  was found  be tween 
BP and  sever i t y  o f  DR independent  o f  o ther  r i sk  fac to rs  (K le in  et  a l  
1984 :531 ) .   In  ano ther  W ESDR s tudy  among 996  t ype  1  DM pa t ien ts ,  
pa t ien ts  who  had  been  d iabe t i c  f or  <  10  yea rs ,  who  were   in  the  
h ighes t  quar t i le  f o r  d ias to l ic  BP  were  1 .5  to  2  t imes as  l i ke l y  to  have  
re t inopa thy  as  those  in  the  lowes t  qua r t i le  f o r  th i s  va r iab le .  Among 
pa t ien ts  who  had  been  d iabe t ic  f o r  ≥  10  yea rs ,  s ign i f i can t  
assoc ia t ion  (p<0 .05)  was  found  be tween  the  p resence  o f  
p ro l i f e ra t i ve  re t inopa thy  and  h igh  sys to l ic  BP (K le in  et  a l  1984 :524 ) .   
In  ano ther  s tudy  in  Los  Ange les ,  Ca l i f o rn ia  to  iden t i f y  t he  b io log ic  
r i sk  fac to rs  assoc ia ted  w i th  hav ing  DR among 6357  La t inos  w i th  t ype  
2  pa t ien ts  aged ≥40  yea rs ,  a  h ighe r  r isk  o f  PDR was found in  
pe rsons  wi th  sys to l ic  o f  ≥150mmHg compared  wi th  those  wi th  lower  
sys to l i c  BP  (Va rma ,  Mac ias ,  Tor res ,  K le in ,  Peňa,  Azen,  Los  La t ino  
Eye S tudy  Group 200 7 :1335 ) .   
 
In  a  s tudy  among 986  Jordan ian  peop le  w i th  DM,  a  s ign i f i can t  
assoc ia t ion  was  shown  be tween  hype r tens ion  and  non -p ro l i f e ra t i ve  
d iabe t i c  re t inopa thy  ( p=0 .005 )  and  macu lopa thy  ( p<0.001 ) ,  bu t  no t  
w i th  p ro l i f e ra t i ve  d iabe t ic  re t inopa thy  ( p=0 .058 )  (A l -Bdou r  et  a l  
2008 ) .  The  p resence  o f  hype r tens ion  was  a lso  found  to  be  
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s ign i f i can t l y  assoc ia ted  w i th  V I  ( p=0.015)  in  a  s tudy  among 1414 
peop le  w i th  DM in  Chenna i  met ro po l i s ,  Ind ia  (Ran i  et  a l  2012) .  
 
The  p reva len t  o f  v i sua l  impa i rment  and  b l indness  was h igh er  among 
pa r t i c ipan ts  w i th  hype r tens ion  than  among those  wi thou t .  Howeve r ,  
no  s ign i f i can t  assoc ia t ion  was  found  be tween  hype r tens ion  and  VI  
and  b l indness  in  th i s  s tudy  ( p=0.652 ) .   The  h ighe r  p reva lence  o f  V I  
and  b l indness  among those  wi th  hype r tens ion  is  i n  agreement  w i th  
the  f ind ings  f rom a  s tudy  in  I ran ,  whe re  the  p reva lence  o f  V I  was 
found  to  be  s ign i f i can t l y  h ighe r  among hype r tens ive  pa t ien ts  (20 .3%) 
than  among non -hype r tens ive  ones (5 .5%) (Ho r r i  e t  a l  2011 ) .   
The  c rude  p reva lence  o f  V I  among insu l in  an d  non - insu l in  users  w i th  
h igh  b lood  p ressure  was  h ighe r  than  among those  wi thou t  (Saadd ine  
et  a l  1202 ) .  The  reason  fo r  the  h ighe r  p reva lence  o f  v isua l  
impa i rmen t  and  b l i ndness  among those  wi th  hype r tens ion  than  those  
wi thou t  may be  tha t  the  ma jo r i t y  (78 .8% )  o f  pa r t ic ipan ts  in  th is  s tudy  
had  hyper tens ion .   
 
6.8 .13  Smoking sta tus   
 
The  ma jo r i t y  (80 .6%)  o f  pa r t ic ipan ts  in  th i s  s tudy  had  neve r  smoked 
c iga rs ,  c iga re t tes  o r  p ipe  o f  tobacco  (F igu re  5 .28) .  Th is  f i gu re  was 
h ighe r  than  wha t  was  repo r ted  in  some prev i ous  s tud ies .  I n  a  s tudy  
in  the  USA to  exam ine  the  p reva lence  and  cor re la tes  o f  v i sua l  
impa i rmen t  (V I )  among US adu l t s  w i th  and  wi thou t  DM aged ≥  20  
yea rs ,  the  p reva lence  o f  those  who  neve r  smoked  wa s  45 .9% (Zhang 
et  a l   2008 :1423 ) .  In  a  s tudy  in  Sweden  amo ng 1769  d iabe tes  
pa t ien ts ,  69 .5% repo r ted  they  were  non -smokers  and  30 .5% were  
smoke rs  (Hen r icsson  et  a l  1996 :535 ) .   
 
The  reason  fo r  the  h igh  p ropo r t ion  o f  those  who  neve r  smoked  in  
th i s  s tudy  may be  tha t  the re  were  more  fema les  than  ma les  in  th is  
s tudy ,  and  s tud ies  have  shown  tha t  the  p ropo r t ion  o f  f ema les  o f  
smoke  is  lower  than  tha t  o f  ma les .  Da ta  f rom the  South  A f r i can  
demograph ic  and  hea l th  su rvey  (SADHS)  1998  showed  tha t  the re  
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were  more  ma les  (52 .6%)  than  fema les  (24 .4%)  among those  who 
eve r  smoked,  s im i la r l y   t he re  were  more  ma les  (36 .7%)  than  women 
(9 .4%) among cu r ren t  smoke rs  [Depa r tmen t  o f  Hea l th  (DoH) ,  Med ica l  
Research  Counc i l  (MRC)  2002] .  The  fac t  tha t  th is  s tudy  was  done  in  
the  ru ra l  a rea  may a lso  exp la in  the  h igh  p ropor t i on  o f  non -smoke rs  
among the  pa r t i c ipan ts .   The  p reva lence  o f  cu r ren t  smoke rs  among 
women  was  found to  be  11 .5% and 6 .1%,  in  u rban  and  ru ra l  a reas ,  
respect i ve ly  and  tha t  f o r  men  was  38% and 34 .4% in  the  u rban  and  
ru ra l  a reas ,  respec t i ve ly  (DoH,  MRC 2002 ) .   
 
6.8 .13 .1  Smok ing  as  a  r isk  factor  for  v isual  impai rment  and 
b l indness   
 
Smoking  has  been  cons ide red  to  be  a  ma jo r  th rea t  to  hea l th  and  has  
a lso  been assoc ia ted  w i th  v i sua l  impa i rment  and  b l i ndness  by  some 
au tho rs .  Accord ing  to  Penn  &  Synde r  (1993 )  c i t ed  by  Oduntan  &  
Mash ige  (2011 :  196 ) ,  c iga re t te  smoke  is  a  ve ry  r i ch  sou rce  o f  f ree  
rad ica ls  (ox idan ts )  and  i s  h igh ly  ox id i s ing ,  pu t t ing  an  ox ida t i ve  
s t ress  on  the  en t i re  o rgan ism and  on  the  lungs  and  has  been 
cons ide red  to  be  the  most  impor tan t  env i ronmenta l  r i sk  fac to r  f o r  
age - re la ted  macu la r  degene ra t ion .  Ox ida t i ve  s t ress ,  wh ich  i s   
de f ined  as  an  imba lance  be tween  ox idan ts  and  an t iox idan ts  in  f avou r  
o f  ox idan ts ,  po ten t ia l l y  lead ing to  t i ssue  damage ,  has  been 
imp l i ca ted  in  the  pa thogenes is  o f  severa l  eye  cond i t ions  such  as  
cornea l  d i sease ,  ca ta rac t ,  d iabe t i c  re t inopa thy and  re t in i t i s  
p igmentosa  (Oduntan  &  Mash ige  2011 :192 ) .   
 
The  p reva lence  o f  V I  and  b l indness  was  no t  assoc ia ted  w i th  smok ing  
s ta tus  in  th is  s tudy .  Th is  f ind ing i s  in  agreement  w i th  what  was 
repo r ted  in  o the r  s tud ies .  In  a  s tudy  in  the  USA among 3391  peop le  
w i th  DM,  the  c rude  p reva lence  o f  v i sua l  impa i rment  among cu r ren t  
smoke rs  (24 .1%)  us ing  insu l in  was lower  than  tha t  o f  non -smokers  
(29 .2%);  the  p reva lence  among cur ren t  smoke rs  (22 .8%)  no t  us ing 
insu l in  was  s im i la r  to  t ha t  o f  non -smokers  (22 .6%) .  Howeve r ,  v i sua l  
impa i rmen t  was  no t  s ign i f i can t l y  w i th  smok ing  s ta tus  (Saadd ine  e t  a l  
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1999 :1202 ) .  In  a  s tudy  in  Sou the rn  Sweden  among 1769  DM 
pa t ien ts ,  the  p reva lence  o f  V I  and  b l indness  among non -smokers  
(2 .5%) was  h ighe r  than  t ha t  among smoke rs  (0 .6%);  however  
smok ing  was a lso  no t  f ound  to  be  a  s ign i f i can t  r i sk  fac to r  o f  V I  
(Hen r i csson  et  a l  1996 :535 ) .   In  con t ras t ,  a  s ign i f i can t  assoc ia t ion  
was  found  be tween  smok ing  and  d iabe t ic  re t inopa thy  in  o the r  
s tud ies .  In  a  s tudy  in  B raz i l  to  de te rmine  the  p reva lence  o f  DR and 
i t s  r i sk  fac to rs  in  437  t ype  1  DM ou tpa t ien ts  aged  >18  yea rs ,  cu r ren t  
o r  pas t  smok ing h is to ry  was  assoc ia ted  w i th  DR (P  <0 .001 ) .  In  
add i t ion ,  smok ing increased  the  chances  fo r  advanced  DR by  2 .75  
t imes  (OR 95%CI  1 .15 -6 .60) .  Cu r ren t  smok ing was a lso  assoc ia ted  
w i th  c l in i ca l l y  s ign i f i can t  macu la  oedema (OR 3 .19 ,  95%CI  1 .24 -8 .2 ,  
P  =  0 .012 )  (Es teves ,  K ramer ,  Azevedo,  S to lz ,  Rogg ia ,  La range i ra ,  
M iozzo ,  Rosa ,  Lamber t ,  Pec is ,  Rodr igues  &  Canan i  2009 :271 ) .   
 
6.8 .14  Access ibi l i ty o f  the  publ ic  hea l th  fac i l i ty and  visual  
impa irment  and b l indness  
 
Ava i lab i l i t y  and  access ib i l i t y  o f  hea l th  fac i l i t ies  have  been  
assoc ia ted  w i th  increased  u t i l i sa t ion  o f  the  hea l th  se rv i ces ,  
i nc lud ing  eye  ca re  se rv i ces .  Ntsoane  and  Oduntan  (2010:182 )  
i nd ica ted  tha t  the  th ree  ma in  reasons  fo r  the  h igh  p reva lence  o f  
v i sua l  impa i rment  in  many count r ies  a re  non -ava i lab i l i t y ,  non -
access ib i l i t y  and  non -a f fo rdab i l i t y  o f  eye  ca re  serv i ces .  Access ib i l i t y  
o f  eye  ca re  se rv ices  has  been  de f ined  as  the  t rave l  t ime  r equ i red  by  
the  pub l i c  t ranspo r ta t ion  to  reach  the  nea res t  eye  ca re  p rov ide r  
(S i l va  et  a l  2002 :271 ) .  In  a  s tudy  in  Ru ra l  Ind ia  to  inves t iga te  
serv i ces  up take  in  popu la t ion  se rved  by  ou t reach  eye  camps  and  to  
iden t i f y  ba r r ie rs  to  up take ,  pe rsons  l i v ing  3km o r  less  f rom the  eye  
camp were  more  l i ke l y  to  a t tend  than  those  l i v ing  far the r  away (OR,  
4 .5 ;  95%CI ,  1 .7 -12 .5 )  (F le t che r  et  a l  1999 :1395 ) .  
 
The  ava i lab i l i t y  and  access ib i l i t y  o f  hea l th  se rv ices  in  South  A f r i ca  
va ry  f rom p rov ince  to  p rov ince ,  d i s t r ic t  to  d is t r i c t  and  f rom 
communi t y  t o  commun i t y .  Th is  is  l a rge ly  due  to  the  pas t  apa r the id  
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po l ic ies ,  wh ich  p romoted  inequ i t ies  in  the  access  to  economic  and  
soc ia l  resou rces ,  inc lud ing  hea l th  se rv ices .  Access  to  hea l th  
serv i ces  is  much be t te r  in  p rov inces  such  as  Ga u teng  and  the  
W este rn  Cape compared  to  p rov inces  such  as  L impopo ,  No r th -W est ,  
Eas te rn  Cape  and  Kwazu lu  Na ta l ,  wh ich  were  p rev ious ly  unde r -
resourced  and  marg ina l i sed  du r ing  the  apar the id  e ra .  Even  wi th  a  
p rov ince ,  access ib i l i t y  i s  be t te r  i n  the  u rban  a reas  than  in  the  ru ra l  
a reas .  Even  wi th in  a  commun i t y ,  peop le  who  a re  wea l thy  have  be t te r  
access  to  hea l th  se rv i ces  than  those  who a re  poo r  (McIn ty re  &  
G i lson  2002 ) .    
 
Immed ia te l y  a f te r  t he  democra t i ca l l y  e lec ted  gove rnment  came in to  
power  in  1994,  a  range  o f  po l i c ies  to  red ress  the  inequ i t y  o f  t he  pas t  
and  to  ensu re  access  to  p r imary  hea l th  se rv i ces  were  in i t ia ted .  Fo r  
i ns tance ,  the  fund ing  fo r  the  p rev ious ly  under - resou rced  and  
marg ina l i sed  p rov inces  [No r the rn  Prov ince  (now L impopo  P rov ince ) ,  
No r th -W est ,  Eas te rn  Cape ,  KwaZu lu  Nata l )  we re  inc reased  and  
be tween Ap r i l  1993  and  September  1997,  393  c l in i cs  we re  bu i l t  and  
an  add i t iona l  152  c l in ics  we re  ex tended (Ntsa luba  &  P i l l ay  1998 :33  
) .  These  in i t ia t i ves  have  undoubted ly  i nc reased  the  ava i lab i l i t y  o f  
hea l th  fac i l i t ies  in  many a reas  where  they  d id  no t  ex is t ,  however  
access ib i l i t y  o f  many hea l th  se rv i ces ,  inc lud ing  eye  ca re  se rv ices  
espec ia l l y  in  the  ru ra l  a reas  rema in  a  cha l lenge .   
 
Mos t  (89 .5%)  o f  the  par t i c ipan ts  in  th i s  s tudy  l i ved  <  1  hou r  wa lk  
f rom pub l i c  hea l th  fac i l i t ies  (F igu re  5 .30 ) ,  suggest ing  an  improved 
access  to  the  fac i l i t i es .  Howeve r ,  op tomet ry  se rv i ces  were  ava i lab le  
in  on ly  two  o f  the  seven  pub l ic  hea l th  fac i l i t i es  v i s i ted  and  there  a re  
no  oph tha lmo log ica l  se rv ices  were  in  the  a l l  the  pub l ic  serv i c es  in  
the  Mopan i  D is t r ic t .   Peop le  requ i r i ng  ca ta rac t  su rge r ies  have  to  be  
t rans fe r red  to  pub l ic  hea l th  fac i l i t i es  in  o ther  d is t r i c t s  (E l im  o r  
Mankweng hosp i ta l )  s i tua ted  abou t  150km f rom where  th is  s tudy  was 
conduc ted .  I t  i s  no t  su rp r i s ing  tha t  on ly   4432  peop le  had  ca ta rac t  
ope ra t ion  in  2006  i n  t he  who le  o f  the  L impopo  P rov ince  wi th  about  
4 ,7  m i l l ion  peop le  dependent  o f  the  pub l ic  sec to r  f o r  eye  ca re   
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(Leucona  &  Cook 2011:510 ) .  Th is  suggests  tha t  eye  ca re  se rv i ces  
a re  s t i l l  inaccess ib le  to  many poo r  peop le  in  the  ru ra l  a reas  o f  the  
L impopo Prov ince .  
 
The  p reva lence  o f  V I  and  b l indness  was  ins ign i f i can t l y  h ighe r  (16%) 
among par t i c ipan ts  who  l i ved  c lose r  to  hea l th  fac i l i t ies  than  those  
l i v ing  fa r  f rom the  fac i l i t ies  (F igu re  5 .31 ) .  A  ma jo r  reason  fo r  th is  
f ind ing  is  t ha t  the re  were  more  pa r t ic ipan ts  in  the  fo rmer  (37 .4  %)  
than  in  t he  la t t e r  (8 .7  %)  (F igu re  5 .30) .  The  fac t  tha t  the re  was  no  
access  to  oph tha lmo log ica l  se rv i ces  in  t he  pub l i c  hea l th  fac i l i t ies  in  
the  Mopan i  D is t r ic t ,  may exp la in  the  h ighe r  p reva l ence  o f  V I  and  
b l indness  due  to  ca ta rac t .  Even  in  the  fac i l i t ies  whe re  op tomet ry  
serv i ces  were  ava i lab le ,  i t  was  a l l eged  tha t  the  wa i t ing  pe r iod  to  
rece ive  spec tac les  cou ld  be  as  long  as  6  months .  Th is  may a lso  
exp la in  the  h igh  p reva lence  o f  V I  (be fo re  op t ica l  co r rec t ion )  due  to  
re f rac t i ve  e r ro r .  
 
6 .9  L IMITATIONS OF THE STUDY  
 
L im i ta t ions  fo r  th is  s tudy  inc lude  the  fo l lowing:  
  
i .  The  fac t  tha t  th i s  s tudy  was  conduc ted  in  pub l i c  hea l th  fac i l i t ies  
and  no t  popu la t ion -based  cou ld  have  in t roduced  a  hea l th -
seek ing b ias .   
i i .  The  idea l  me thodo logy  to  ob ta in  da ta  on  the  p reva lence  and  
causes o f  v isua l  impa i rment  and  b l indness  among the  
pa r t i c ipan ts  wou ld  have  been  to  conduct  a  comprehens ive  eye  
examina t ion  tha t  inc luded a  tho rough  ob jec t i ve  and  sub jec t i ve  
re f rac t ion ,  d i la ted  fundus  exam ina t ion ,  and  v i sua l  f ie ld  
measurements .  Due  to  log is t i ca l  and  f inanc ia l  cons t ra in ts ,  
these  were  no t  done ;  ins tead ,  au to - re f rac t ion  resu l t s  and  a  
p inho le  tes t  we re  used  to  de te rmine  the  a ided  v i sua l  acu i t y .  
Howeve r ,  i t  i s  un l ike ly  tha t  the re  wou ld  be  a  s ign i f i can t  
d i f f e rence  in  p reva lence  o f  V I  in  th is  s tudy  even  i f  the  idea l  
method  had  been used .  
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i i i .   The  fac t  tha t  v i sua l  impa i rmen t  was  de te rm ined  based  on  v i sua l  
acu i t i es  on ly  m igh t  have  exc luded those  who  were  v i sua l l y  
impa i red  due  to  v i sua l  f ie ld  loss ,  and  thus  underes t imate  the  
p reva lence  o f  v i sua l  impa i rment .  
i v .  Some sub t le  causes  o f  v isua l  impa i rment  may  no t  have  been 
p rope r l y  iden t i f ied  because  a  d i rec t  oph tha lmoscope  ra the r  
than  ind i rec t  (w i th  pup i l  d i la t ion )  one  was  used  to  examine  
the  re t ina .   
 
6 .10  CONTRIBUTIONS OF THE STUDY  
 
Desp i te  the  l im i ta t ions  h igh l igh ted  above ,  t h i s  s tudy ,  wh ich  is   
cons ide red  to  be  the  f i r s t  to  desc r ibe  the  p reva lence  o f  v i sua l  
impa i rmen t  and  b l i ndness  among B lack  South  A f r ican s  w i th  DM in   a  
p redom inant l y  ru ra l  d i s t r ic t  o f  L impopo  P rov ince ,  p rov ides  va luab le  
ins igh t  in to  the  magn i tude  o f  the  p rob lem in  the  communi t y .  Th is  
s tudy  p rov ides  da ta  on  the  p reva lence  o f  bo th  unco r rec ted  and  
cor rec ted  v i sua l  impa i rment  f o r  a  popu la t ion  on  wh ich  the re  is  l i t t le  
p rev ious  da ta .  In  add i t ion  to  the  p reva lence ,  the  causes  o f  v i sua l  
impa i rmen t  and  b l i ndness  have  been  documented .  Th is  s tudy  showed  
tha t  the  ve ry  h igh  p reva lence  o f  V I  and  b l indness  in  t h i s  popu la t ion  
was  due  to  ca ta rac t  and  re f rac t i ve  e r ro r ,  and  no t  due  to  d iabe tes  
i t se l f .  Th is  ind ica tes  a  need  fo r  the  hea l th  au tho r i t ies  to  improve   
ca ta rac t  su rge ry and  op tomet r ic  serv i ces  in  th is  communi t y .  The  
hea l th  au tho r i t ies  can  the re fo re  use  f ind ings  f rom th is  s tudy  in  the  
p lann ing  fo r  eye  care  de l i ve ry  in  gene ra l  and  among peop le  w i th  DM 
in  pa r t icu la r .  I t  i s  env isaged  tha t  eye  ca re  p rac t i t ione rs  wou ld  
app rec ia te  the  f ind ings  o f  the  s tudy  w i th  rega rd  to  the  ex ten t  o f  
v i sua l  impa i rment  and  b l indness  among the  peop le  w i th  DM in  the  
ta rge ted  d is t r i c t  as  we l l  as  the  r isk  fac to rs  assoc i a ted  w i th  these  
cond i t ions  among B lack  adu l t s  40  yea rs  and  o lder  i n  the  L impopo 
P rov ince .  The  fac t  tha t  the  pa thogenes is  o f  d iabe tes  is  the  same 
rega rd less  o f  whe re  a  pe r son  l i ves ,  suggests  tha t  da ta  f rom th i s  
s tudy  can  be  gene ra l ised  to  o the r  popu la t ions  w i th  d iabe tes ,  
espec ia l l y  those  l i v ing  in  ru ra l  a reas .   
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6 .11  CONCLUSION  
 
The  a im  o f  th is  s tudy  was to  de te rm ine  the  p reva lence  and  causes o f  
v i sua l  impa i rment  and  b l indness  among B lack  South  A f r i cans  w i th  
d iabe tes  in  Mop an i  D is t r i c t ,  L impopo  p rov ince .  Th e  p reva lence  o f  
v i sua l  impa i rment  and  b l indness  among the  par t ic ipan ts  was 
re la t i ve ly  h igh  and  the  sad  rea l i t y  i s  tha t  the  ma jo r i t y  o f  the  v i sua l  
impa i rmen t  was due  to  non -d iabe t i c  eye  cond i t ions ,  i nc lud ing 
re f rac t i ve  e r ro rs  and  ca ta rac t .  Abou t  84% o f  the  pa r t ic ipan ts  we re  
v i sua l l y  impa i red  due  to  one  o r  bo th  o f  these  t rea tab le  cond i t ions  
and  on ly  3 .8% due  to  d iabe t i c  re t inopa thy .  Th is  ind ica tes  tha t  a  lo t  
s t i l l  needs  to  be  done  to  e l im ina te  the  causes  o f  avo idab le  in  South  
A f r i ca   
 
6.12  RECOMMENDATIONS  
 
I t  i s  the re  recommended  tha t  app rop r ia te  and  a f fo rdab le  re f rac t ion  
and  ca ta rac t  su rg ica l  se rv ices  shou ld  be  made ava i lab le  and  
access ib le  to  th is  ru ra l  popu la t ion  o f  t he  L impopo  Prov ince .  I n  
add i t ion ,  awareness  campa igns  tha t  ta rge t  the  poo r  and  i l l i te ra te  
shou ld  be  es tab l ished  to  educa te  them abou t  t he  causes  o f  v i sua l  
impa i rmen t  and  b l i ndness ,  inc lud ing  re f rac t i ve  e r ro r  and  ca ta rac t ,  as  
we l l  as  the  ava i lab le  t rea tment .  I t  i s  a l so  recommended  tha t  a  
popu la t ion -based s tudy  be  conduc ted  to  p rov ide  accu ra te  da t a  on  
the  p reva lence  and  causes  o f  v i sua l  impa i rment  and  b l indness  
among pe rsons wi th  DM in  the  L impopo  P rov ince  o f  Sou th  A f r ica .   
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Annexure  A:  In terview  schedule  ( Record form )   
 
Genera l  in fo rmat ion   
Examina t ion  Date                  Pa r t i c ip an t  number   
 
Name o f  the  hosp i ta l  /  C l in ic  v i s i ted  
 
  1 .  Car lo ta  c l in ic  
  2 .  Ga -kgapane Hosp i ta l  
  3 .  Ga –kgapane c l i n i c  
  4 .  Le taba  Hosp i ta l  
  5 .  Dan c l in ic  
  6 .  Nkowankowa  hea l th  cen t re  
  7 .  Tzaneen  c l in i c  
 
Par t i c ipan t ’s  name:                   Par t i c ipan t  number :  
 
Age :                                  Sex :  1 :  ma le  2 :  f ema le  
 
Occupat ion :  
 
SECTION A:  V IS ION ASSESSMENT  
 
A1 :  I s  the  Pa r t ic ipan t  wea r ing  re f rac t i ve  op t ica l  co r rec t ion  
 
  1 .  Yes  
  2 .  No  [ sk ip  to  A3 ]  
A2 :  V isua l  acu i t y  w i th  re f rac t i ve  op t i ca l  co r rec t ion  
    R igh t  eye   l e f t  eye     
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V isua l  acu i t y  canno t  be  de te rmined  ( reason )  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
A3 :  V isua l  acu i t y  ( f o r  those  no t  wea r ing any  co r rec t ion )  
 
R igh t  eye   l e f t  eye     
 
 
Au to -  re f rac t ion  resu l ts  
 
 sphe re  cy l i nde r  ax is  
R igh t  eye     
Le f t  eye     
 
A4 :  A ided  v i sua l  acu i t y   
 
R igh t  eye   l e f t  eye     
 
A5 :  Cause  o f  v isua l  impa i rmen t  (p lease  t i ck )  
 
  1 .  Ca ta rac t  
  2 .  Cornea l  opac i ty  
  3 .  D iabe t ic  re t inopa thy  
  4 .  G laucoma 
  5 .  Re f rac t i ve  e r ro r  
  6 .  Other  
  7 .  amb lyop ia   
  8 .  Ca ta rac t  &  re f rac t i ve  e r ro r  
  9 .  G laucoma & re f rac t i ve  e r ro r  
  10 .  Cornea l  opac i t y  &  re f rac t i ve  e r ro r  
  11 .  Cornea l  opac i t y  &  ca ta rac t  
  12 .  D iabe t ic  re t inopa thy  &  re f rac t i ve  e r ro r  
  13 .  Amb lyop ia   &  re f rac t i ve  e r ro r   
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SECTION B:  ANTHROPOMETRIC MEASUREMENTS  
 
 B1 :         Body Mass Index  ( BMI )  =  W eigh t   = . . . . . . . . (Kg /m 2 )                       
                                   He igh t   
B2 :         W a is t  C i rcumference  =        cm  
 
SECTION C:  INTERVIEW  SCHEDULE  
 
SOCIO-DEMOGRAPHIC CHARACTERISTICS  
 
Quest ion  1 :  W hat  i s  you  mar i ta l  S ta tus?  
  
  1 :  S ing le  
  2 :  Mar r ied  
  3 :  D ivo rced /sepa ra ted  
  4 :  W idowed  
Quest ion  2 :  To  wh ich  e thn ic  g roup  do  you  be long?  
 
  1 :  Shangaan  
  2 :  So tho  
  3 :  Venda  
  4:  Other  (spec i f y )……………  
Quest ion  3 :  W hat  i s  your  h ighes t  educa t iona l  qua l i f i ca t ion?  
  
  1 .  No  educa t ion  
  2 .  P r imary  schoo l  
  3 .  H igh  schoo l  
  4 .  Ter t ia ry  qua l i f i ca t ion  
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Quest ion  4 :  W hat  i s  your  pe rsona l  month ly  Income?  
 
  1 .  No  income  
  2 .  R0-R500  
  3 .  R501 -R1000  
  4 .  R1001 -R2000  
  5 .  R2000 and  h ighe r  
Quest ion  5 :  W hat  i s  the  sou rce  o f  you r  househo ld  income?  
 
  1 .  No  income  
  2 .  In fo rma l  emp loyment  
  3 .  Fo rma l  emp loyment  
  4 .  Gove rnment  soc ia l  g ran ts  
  5 .  Pens ion  
Quest ion  6 :  How wi l l  you  desc r ibe  you r  res idence?  
 
   1 .  Ru ra l  
   2 .  In fo rma l  se t t l ement  
   3 .  Sem i -u rban  
   4 .  Urban  
   5 .  O the r  (p lease  s ta te )……………  
 DIABETES 
“The fo l lowing  quest ions  re la te  to  d iabetes”  
 
Quest ion  7 :  W hen  was  the  f i rs t  t ime  tha t  you  were  to ld  by  a  doc to r  
o r  o the r  hea l th  p ro fess iona l  tha t  you  have  d iabe tes?  
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  1 .  Less  than  5  yea rs  ago  
  2 .  5 -10  yea rs  ago  
  3 .  11 -15  yea rs  ago  
  4 .  16 -20  yea rs  ago  
  5 .  More  than  20  yea rs  ago  
  9.  I  don ’ t  know/unsure  
Quest ion  8 :  How many t ypes  o f  d iabe tes  do  you  know?  
 
  1 .  One  t ype  
  2 .  Two t ypes  
  3 .  Three  t ypes  
  4 .  Other  (spec i f y ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
  9.  I  don ’ t  know/unsure  ( skip to  Q.10 )  
Quest ion  9 :  W hat  t ype  o f  d iabe tes  do  you  have?  
 
  1 .  Type  1  ( Insu l in  depende n t )  
  2 .  Type  2  (non - insu l in  dependen t )  
  3 .  Other  (spec i f y ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
  9.  I  don ’ t  know/unsure  
Quest ion  10 :  W hat  t rea tment / s  o r  med ica l  recommenda t ions  have  
been  p resc r ibed  fo r  you r  d iabe tes?  
 
  10 .1 .  Insu l in  in jec t                     1 .Yes          2 .  No [skip Q.11 ]  
  10 .2 .  P i l l s                                 1 .Yes           2 .  No [skip Q.12 ]  
  10 .3 .  Spec ia l  d ie t                     1 .  Yes         2 .  No  [sk ip  Q.13 ]  
  10 .4 .  Lose  we igh t                       1 .  Yes          2 .  No  [sk ip  Q.14 ]  
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  10 .5 .  Regu la r  phys ica l  ac t i v i t y                         1 .  Yes        2 .  No  
[skip  Q.15 ]  
Quest ion  11 :  I f  insu l in  has  been  p resc r ibed  fo r  you r  d iabe tes ,  do  
you  take  the  t rea tment  as  p rescr ibed?  
 
   1 .  Yes ,  A lways  
   2 .  Yes ,  bu t  no t  a lways  
   3 .  I  don ’ t  t ake  the  t rea tment  a t  a l l  
Quest ion  12 :  I f  p i l l s  have  been  p resc r ibed  fo r  you r  d iabe tes ,  do  you  
take  the  t rea tment  as  p rescr ibed?  
 
   1 .  Yes ,  A lways  
   2 .  Yes ,  bu t  no t  a lways  
   3 .  I  don ’ t  t ake  the  t rea tment  a t  a l l  
Quest ion  13 :  I f  spec ia l  d ie t  has  been recommended  fo r  your  
d iabe tes ,  do  you  fo l low a  spec ia l  d ie t?  
  1 .  Yes ,  A lways  
   2 .  Yes ,  bu t  no t  a lways  
   3 .  I  don ’ t  f o l low spec ia l  d ie t  a t  a l l  
Quest ion  14 :  I f  los ing  we igh t  has  been recommended fo r  you r  
d iabe tes ,  a re  you  t r y ing  to  lose  we igh t?  
  1 .  Yes ,  A lways  
   2 .  Yes ,  bu t  no t  a lways  
   3 .  I  don ’ t  t r y  los ing  a t  a l l  
Quest ion  15 :  I f  phys ica l  ac t i v i t y  has  been  recommended  fo r  your  
d iabe tes ,  a re  you  do ing phys ica l  ac t i v i t y?  
 
  1 .  Yes ,  A lways  
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   2 .  Yes ,  bu t  no t  a lways  
   3 .  I  don ’ t  do  phys ica l  ac t i v i t y  a t  a l l  
Quest ion  16 :  W here  do  you  u sua l ly  check  your  b lood  suga r?  
  1 .  Pub l ic  hosp i ta l ,  c l in i c  o r  hea th  cen t re  
  2 .  P r i va te  doc to r  o r  p r i va te  c l in ic  
  3 .  Fam i l y  member  o r  f r iend  
  4 .  I  check  myse l f  
  5 .  I  check  a t  ano the r  p lace  [ please s ta te ]  
  6.  I  don ’ t  check  a t  a l l  [ skip to  19]  
Quest ion  17 :  W hen  was  the  las t  t ime  tha t  you  had  you r  b lood  suga r  
l eve l  checked?  
  1 .  Less  than  a  week ago  
  2 .  Less  than  a  month  ago  
  3 .  Less  than  s i x  month  ago  
  4 .  Less  than  a  yea r  ago  
  5 .  Longe r  than  a  yea r  ago  
  9.  I  don ’ t  know/unsure  
Quest ion  18 :  A re  you  aware  tha t  d iabe tes  can  le ad  to  v is ion  
p rob lems  and  b l indness?  
 
  1 .  Yes  
  2 .  No  
Quest ion  19 :  Do  you  know tha t  d iabe tes  can  cause  damage  to  the  
b lood  vesse ls  o f  the  re t ina  caus ing d iabe t i c  re t inopa thy?  
 
   1 .  Yes  
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  2 .  No  
Quest ion  20 :  Do  you  know tha t  d iabe tes  can  cause  g laucoma (an  
inc rease  in  eye  p ressu re  tha t  can  lead  to  b l indness  i f  un t rea ted )?  
  
  1 .  Yes  
  2 .  No  
Quest ion  21 :  Have  you  ever  had  you r  eyes  exam ined  by  an  
Ophtha lmo log is t  o r  Optomet r is t?  
 
   1 .  Yes  
   2 .  No  [skip to  23 ]  
   9 .  I  don ’ t  know/unsu re  [ sk ip  to  2 3 ]  
Quest ion  22 :  W hen  was  the  l as t  t ime  tha t  you  had  your  eyes  
examined by  an  Oph tha lmo log is t  o r  Op tomet r is t?  
 
  1 .  Less  than  a  week ago  
  2 .  Less  than  a  month  ago  
  3 .  Less  than  s i x  month  ago  
  4 .  Less  than  a  yea r  ago  
  5 .  Longe r  than  a  yea r  ago  
  9.  I  don ’ t  know/unsure  
Quest ion  23 :  Do  any  o f  you r  immed ia te  fami l y  members  (b lood  
re la t i ves )  have  d iabe tes?  
 
  1 .  Yes  
  2 .  No  [sk ip  to  25 ]  
  9.  I  don ’ t  know/unsure  [ sk ip  to  25 ]  
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Quest ion  24 :  A re  any  o f  you r  b lood  re la t i ves  w i th  d iabe tes  b l ind  o r  
v i sua l l y  impa i red  (no t  see ing  we l l )?  
  
  1 .  Yes  
  2 .  No  
  9.  I  don ’ t  kno w/unsure  
HYPERTENSION 
“  The  fo l lowing quest ions  a re  re la ted  to  hyper tension  or  High 
b lood pressure”  
Quest ion  25 :  W hen  was  the  las t  t ime  you  had  you r  b lood  p ressu re  
checked?  
 
  1 .  Less  than  a  week ago  
  2 .  Less  than  a  month  ago  
  3 .  Less  than  s i x  month  ago  
  4 .  Less  than  a  yea r  ago  
  5 .  Longe r  than  a  yea r  ago  
  9.  I  don ’ t  know/unsure  
Quest ion  26 :  Has  a  doc to r  o r  o the r  hea l th  p ro fess iona l  eve r  to ld  you  
tha t  you  have  h igh  b lood  p ressu re?  
 
   1 .  Yes  
   2 .  No  [skip to  Q.  3 4 ]  
  9.  I  don ’ t  know/unsure  [ sk ip  to  Q .34 ]  
Quest ion  27 :  Has  any  t rea tmen t  o r  med ica l  recommenda t ion  been 
p resc r ibed  fo r  you r  h igh  b lood  p ressu re?  
 
  1 .  Yes  
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  2 .  No  [sk ip  to  Q .33 ]  
Quest ion  28 :  W ha t  t rea tmen t / s  o r  recommendat ion /s  has  been 
p resc r ibed  fo r  you r  h igh  b lood  p ressu re?  
 
  28 .1  P i l l s                                 1 .Yes      2 .  No  [ sk ip  Q.29 ]  
  28 .2  Spec ia l  d ie t                         1 .Yes       2 .  No  [ sk ip  Q.30 ]  
  28 .3  Phys ica l  ac t iv i t y                     1 .Yes          2 .  No [sk ip  Q .31 ]  
  28 .4  Lose  we igh t                        1 .  Yes        2 .  No  [sk ip  Q .32 ]  
Quest ion  29 :  I f  p i l l s  have  been p resc r ibed  fo r  you r  h igh  b lood  
p ressu re ,  do  you  take  the  p i l l s  as  p resc r ibed?  
 
  1 .  Yes ,  a lways  
  2 .  Yes ,  bu t  no t  a lways  
  3.  I  don ’ t  take  p i l l s  a t  a l l  
Quest ion  30 :  I f  spec ia l  d ie t  has  been  p resc r ibed  fo r  you r  h igh  b lood  
p ressu re ,  do  you  fo l low spec ia l  d ie t  as  p resc r ibed?  
 
  1 .  Yes ,  a lways  
  2 .  Yes ,  bu t  no t  a lways  
  3.  I  don ’ t  f o l low spec ia l  d ie t  a t  a l l  
Quest ion  31 :  I f  phys ica l  ac t i v i t y  has  been  p resc r ibed  fo r  you r  h igh  
b lood  p ressu re ,  do  you  pa r t ic ipa te  in  phys ica l  ac t i v i t y  as  
recommended? 
 
  1 .  Yes ,  a lways  
  2 .  Yes ,  bu t  no t  a lways  
  3.  I  don ’ t  pa r t ic ipa te  in  phys ica l  ac t i v i t y  a t  a l l  
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Quest ion  32 :   I f  l os ing  has  been p rescr ibed  fo r  you r  h igh  b lood  
p ressu re ,  a re  you  t r y ing to  lose  we igh t  as  recommended?  
 
  1 .  Yes ,  a lways  
  2 .  Yes ,  bu t  no t  a lways  
  3 .  I  don ’ t  t r y  to  lose  we igh t  a t  a l l  
SMOKING 
“The fo l lowing  quest ions  re la te  to  smoking habi t”  
Quest ion  33 :  Do  you  smoke  o r  have  you  eve r  smoked  c igare t tes ,  
c iga rs ,  o r  p ipes  o f  tobacco  in  your  l i f e?  
 
  1 .  Neve r  smoked  [ skip  to  Q.37 ]  
  2 .  Smoked occas iona l l y  
  3 .  Smoked regu la r l y  
  4 .  A lways  smoked  
Quest ion  34 :  How o ld  we re  you  when  you  s ta r ted  smok ing?   
     - - - - - yea rs  
 
Quest ion  35 :  How o f ten  do  you  smoke cu r ren t l y?  
  1 .  Da i l y  [Sk ip  Q .36 ]  
  2 .  Regu la r l y  [Sk ip  Q.36 ]  
  3 .  Occas iona l l y  [Sk ip  Q.36 ]   
  4.  I  don ’ t  smoke cu r ren t l y   
Quest ion  36 :  I f  you  don ’ t  smoke cur ren t l y ,  f o r  how long  have  you  
s topped  smok ing?  
 
  1 .  Less  than  a  week ago  
  2 .  Less  than  a  month  ago  
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  3 .  Less  than  s i x  month  ago  
  4 .  Less  than  a  yea r  ago  
  5 .  Longe r  than  a  yea r  ago  
  9.  I  don ’ t  know/unsure  
ACCESSIBILITY TO HEALTH FACIL IT IES  
Quest ion  37 :  How fa r  do  you  l i ve  f rom pub l ic  hea l th  fac i l i t ies  
(C l in ic ,  hea l th ,  o r  hosp i ta l )?  
 
  1 .  Less  than  15  m inu tes  wa lk  
  2 .  Less  than  30  m inu tes  wa lk  
  3 .  Less  than  1  hou r  wa lk  
  4 .  Longe r  than  an  hour  l ong  
  9.  I  don ’ t  know/  unsu re  
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        Annexure  B:  LogMAR visual  acui ty chart  (Landol t  “C”) .  
 
 
 
 
 
312  
 
                  Annexure  C:  CRK7000 Auto - re f rac tor  
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Annexure  D:  Appl ica t ion for  approva l  to  conduct  a  s tudy  
 
                      U N I V E R S I T Y  O F  S O U T H  AF R I C A  
                              ET H I C S  C O M M I T T E E  
 
A P P L I C AT I O N   F O R  A P P R O V A L  T O  C O N D U C T  A  ST U D Y O N  H U M AN  
P A R T I C I P A N T S  
P R O J E C T  T I T L E :   
P R O J E C T  L E A D E R :  
D E C L A R AT I O N  
I ,  t h e  s i g n a t o r y ,  h e r e b y  a p p l y  f o r  a p p r o v a l  t o  c o n d u c t  a  s t u d y  d e s c r i b e d  i n  t h e  
a t t a c h e d  p r o t o c o l  a n d  d e c l a r e  t h a t :  
1 .   I  a m  f u l l y  a w a r e  o f  t h e  c o n t e n t s  o f  t h e  G u i d e l i n e s  o n  E t h i c s  f o r  M e d i c a l  
R e s e a r c h  a n d  I  w i l l  a b i d e  b y  t h e  g u i d e l i n e s  a s  s e t  o u t  i n  t h a t  d o c u m e n t .  
2 .  I  u n d e r t a k e  t o  p r o v i d e  a l l  t h e  n e c e s s a r y  i n f o r m a t i o n  t o  e v e r y  p e r s o n  w h o  
p a r t i c i p a t e s  i n  t h e  s t i p u l a t e d  p r o j e c t  ( A n n e x u r e  F ) .  E v e r y  P a r t i c i p a n t  w i l l  b e  
r e q u e s t e d  t o  s i g n  a  c o n s e n t  f o r m  ( A n n e x u r e  G )  
 
N a m e  o f  R e s e a r c h e r :  
S i g n a t u r e :  
D a t e :  
F o r  O f f i c i a l  u s e  b y  t h e  E t h i c s  C o m m i t t e e :  
A p p r o v e d / N o t  a p p r o v e d  
R e m a r k s :  
S i g n a t u r e  o f  C h a i r p e r s o n :  
D a t e  
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Annexure  E :  Approva l  to  conduct  the  s tudy 
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Annexure  F :  Le t te r  seeking  consent  f rom Department  o f  Hea l th:  
L impopo 
P  O  BO X  7 2 0 2  
T Z A N EN G  M A L L  
0 8 5 5  
 2 0 1 1 - 0 2 - 2 5  
T h e  H e a d  o f  D e p a r t m e n t  
D e p a r t m e n t  o f  h e a l t h :  L im p o p o  p r o v i n c e  
P r i v a t e  Ba g  X 9 3 0 2  
P o l o k w a n e  
0 7 0 0  
 
A P P L I C AT I O N  F O R  A  P E R M I S S I O N  T O  C O N D U C T  A  ST U D Y   
 
I ,  R a ym o n d  M a b a s o ,  h e r e b y  a p p l y  f o r  a  p e r m is s i o n  t o  c o n d u c t  r e s e a r c h  i n  yo u r  
h o s p i t a l .  I  a m  a  q u a l i f i e d  O p t o m e t r i s t  w h o  h a s  b e e n  p r a c t i s i n g  o p t o m e t r y  f o r  
o v e r  2 0  ye a r s .  
P r o j e c t  t i t l e :  B l i n d n e s s  a n d  v i s u a l  i m p a i r m e n t  a m o n g  B l a c k  So u t h  A f r i c a n s  w i t h  
d i a b e t e s  4 0  y e a r s  a n d  o l d e r  i n  L i m p o p o  P r o v i n c e  
T h e  p u r p o s e  o f  t h i s  s t u d y  i s  t o  i d e n t i f y  a n d  d e s c r i b e  t h e  c a u s e s  a n d  
p r e v a l e n c e  o f  b l i n d n e s s  a n d  v i s u a l  im p a i r m e n t  am o n g  p e o p le  w i t h  d i a b e t e s  4 0  
ye a r s  a n d  o l d e r  i n  L im p o p o  P r o v i n c e .  F i n d i n g s  f r o m  t h i s  s t u d y  w i l l  h e l p  t o  
r e c o m m e n d  a p p r o p r i a t e  i n t e r v e n t i o n  p r o g r a m s  f r o m  a n  i n f o r m e d  p o s i t i o n .  
  P a r t i c i p a n t s  w i l l  b e  b l a c k  d i a b e t i c  a d u l t s  o f  b o t h  s e x e s ,  w i t h  a g e  r a n g i n g  f r o m  
4 0  ye a r s  a n d  o l d e r  
  T h e r e  i s  n o  r i s k  f a c t o r  a s s o c i a t e d  w i t h  t h i s  s t u d y .  A l l  t e s t s  t o  b e  p e r f o r m e d  o n  
t h e  p a r t i c i p a n t s  a r e  w i t h i n  t h e  s c o p e  o f  o p t o m e t r y  i n  S o u t h  A f r i c a  
  A n  a d v a n t a g e  i s  t h a t  t h e  p a r t i c i p a n t s  w i l l  h a v e  a n  o p p o r t u n i t y  o f  h a v i n g  t h e i r  
e ye s  e x am in e d  d u r i n g  t h i s  s t u d y .  
 
T h a n k i n g  yo u  i n  a n t i c i p a t i o n  
R a ym o n d  M a b a s o  ( R e s e a r c h  s t u d e n t )  
 
Annexure  G:  Approva l  f rom Department  of  Heal th:  L impopo  
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Annexure  H:  Le t te r  request ing permiss ion to  conduct  the  s tudy  
 
P  O  BO X  7 2 0 2  
T Z A N EN G  M A L L  
0 8 5 5  
 2 0 1 1 - 0 2 - 2 5  
T h e  C h i e f  E x e c u t i v e  O f f i c e r  
D r  C N  P h a t h u d i  H o s p i t a l  
P r i v a t e  Ba g  X 4 0 5 6  
T za n e e n  
0 8 5 0  
 
D e a r  M a d a m  
 
A P P L I C AT I O N  F O R  A  P E R M I S S I O N  T O  C O N D U C T   R E S E A R C H   
 
I ,  R a ym o n d  M a b a s o ,  h e r e b y  a p p l y  f o r  a p p r o v a l  t o  c o n d u c t  r e s e a r c h  i n  yo u r  
h o s p i t a l .  I  a m  a  q u a l i f i e d  O p t o m e t r i s t  w h o  h a s  b e e n  p r a c t i s i n g  o p t o m e t r y  f o r  
o v e r  2 0  ye a r s .  
 
P R O J E C T  T I T L E :  B L I N D N E S S  AN D  V I S U A L  I M P A I R M E N T  A M O N G  B L A C K 
P E O P L E  W I T H  D I A BE T E S  4 0  Y E A R S A N D  O L D E R  I N  L I M P O P O  P R O V I N C E ,  
S O U T H  AF R I C A .  
 
T h e  p u r p o s e  o f  t h i s  s t u d y  i s  t o  i d e n t i f y  a n d  d e s c r i b e  t h e  c a u s e s  a n d  
p r e v a l e n c e  o f  b l i n d n e s s  a n d  v i s u a l  im p a i r m e n t  am o n g  p e o p le  w i t h  d i a b e t e s  4 0  
ye a r s  a n d  o l d e r  i n  L im p o p o  P r o v i n c e .  F i n d i n g s  f r o m  t h i s  s t u d y  w i l l  h e l p  t o  
r e c o m m e n d  a p p r o p r i a t e  i n t e r v e n t i o n  p r o g r a m s  f r o m  a n  i n f o r m e d  p o s i t i o n .  
 
  R e s p o n d e n t s  w i l l  b e  b l a c k  d i a b e t i c  a d u l t s  o f  b o t h  s e x e s ,  w i t h  a g e  r a n g i n g  
f r o m  4 0  ye a r s  a n d  o l d e r  
  T h e r e  i s  n o  r i s k  f a c t o r  a s s o c i a t e d  w i t h  t h i s  s t u d y .  
  A n  a d v a n t a g e  i s  t h a t  t h e  r e s p o n d e n t s  w i l l  h a v e  a n  o p p o r t u n i t y  o f  h a v i n g  
t h e i r  e ye s  e x a m i n e d  d u r i n g  t h i s  s t u d y .  
 
T h a n k i n g  yo u  i n  a n t i c i p a t i o n  
 
R A YM O N D  M A B A S O ( R e s e a r c h  s t u d e n t )  
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Annexure  I :  Approva l  to  conduct  the  s tudy  
 
 
319  
Annexure  J :  Le t te r  request ing permiss ion to  conduct  the  s tudy  
 
P  O  BO X  7 2 0 2  
T Z A N EN G  M A L L  
0 8 5 5  
 2 0 1 1 - 0 2 - 2 5  
T h e  C h i e f  E x e c u t i v e  O f f i c e r  
L e t a b a  H o s p i t a l  
P r i v a t e  Ba g  X 1 4 3 0  
L e t a b a  0 8 7 0  
 
D e a r  S i r  
 
A P P L I C AT I O N  F O R  A  P E R M I S S I O N  T O  C O N D U C T   R E S E A R C H   
 
I ,  R a ym o n d  M a b a s o ,  h e r e b y  a p p l y  f o r  a p p r o v a l  t o  c o n d u c t  r e s e a r c h  i n  yo u r  
h o s p i t a l .  I  a m  a  q u a l i f i e d  O p t o m e t r i s t  w h o  h a s  b e e n  p r a c t i s i n g  o p t o m e t r y  f o r  
o v e r  2 0  ye a r s .  I  a m  c u r r e n t l y  r e g i s t e r e d  f o r  a  D  L i t t  e t  P h i l  d e g r e e  w i t h  U N I S A .  
 
P r o j e c t  t i t l e :  B l i n d n e s s  a n d  v i s u a l  i m p a i r m e m t  a m o n g  B l a c k  p e o p l e  w i t h  
d i a b e t e s  4 0  y e a r s  a n d  o l d e r  i n  L i m p o p o  P r o v i n c e ,  S o u t h  A f r i c a .  
 
T h e  p u r p o s e  o f  t h i s  s t u d y  i s  t o  i d e n t i f y  a n d  d e s c r i b e  t h e  c a u s e s  a n d  
p r e v a l e n c e  o f  b l i n d n e s s  a n d  v i s u a l  im p a i r m e n t  a m o n g  p e o p le  w i t h  d i a b e t e s  4 0  
ye a r s  a n d  o l d e r  i n  L im p o p o  P r o v i n c e .  F i n d i n g s  f r o m  t h i s  s t u d y  w i l l  h e l p  t o  
r e c o m m e n d  a p p r o p r i a t e  i n t e r v e n t i o n  p r o g r a m s  f r o m  a n  i n f o r m e d  p o s i t i o n .  
 
  R e s p o n d e n t s  w i l l  b e  b l a c k  d i a b e t i c  a d u l t s  o f  b o t h  s e x e s ,  w i t h  a g e  r a n g i n g  
f r o m  4 0  ye a r s  a n d  o l d e r .  
  E ye  t e s t s  a n d  i n t e r v i e w s  w i l l  b e  u s e d  t o  c o l l e c t  d a t a  f r o m  t h e  
r e s p o n d e n t s .  A l l  e ye  t e s t s  t o  b e  d o n e  a r e  w i t h i n  t h e  s c o p e  o f  o p t o m e t r y  
i n  S o u t h  A f r i c a .  
  T h e r e  i s  n o  r i s k  f a c t o r  a s s o c i a t e d  w i t h  t h i s  s t u d y ;  i n s t e a d  r e s p o n d e n t s  w i l l  
h a v e  a n  o p p o r t u n i t y  o f  h a v i n g  t h e i r  e ye s  e x a m i n e d  d u r i n g  t h e  s t u d y .  
 
R a ym o n d  M a b a s o  ( R e s e a r c h  s t u d e n t )  
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Annexure  K:  Approva l  to  conduct  the  s tudy  
 
 
321  
Annexure  L:  In format ion  for  the  par t ic ipants  
 
P r o j e c t  t i t l e :  B l i n d n e s s  a n d  v i s u a l  im p a i r m e n t  a m o n g  b l a c k  p e o p l e  w i t h  
d i a b e t e s  4 0  ye a r s  a n d  o l d e r  i n  L im p o p o  P r o v i n c e ,  S o u t h  A f r i c a .  
 
R e s e a r c h e r ’ s  n a m e :  M r .  R . G .  M a b a s o  
P r o m o t e r ’ s  n a m e :  P r o f .  O d u n t a n  
 
1 .  Yo u  a r e  i n v i t e d  t o  p a r t i c i p a t e  i n  t h e  a b o v e - m e n t i o n e d  r e s e a r c h  p r o j e c t .  
2 .  T h e  p u r p o s e  o f  t h i s  s t u d y  i s  t o  i d e n t i f y  a n d  d e s c r i b e  t h e  c a u s e s  a n d  
p r e v a l e n c e  o f  b l i n d n e s s  a n d  v i s u a l  im p a i r m e n t  am o n g  p e o p le  w i t h  d i a b e t e s  4 0  
ye a r s  a n d  o l d e r  i n  L im p o p o  P r o v i n c e .  F i n d i n g s  f r o m  t h i s  s t u d y  w i l l  h e l p  t o  
r e c o m m e n d  a p p r o p r i a t e  i n t e r v e n t i o n  p r o g r a m s  f r o m  a n  i n f o r m e d  p o s i t i o n .  
3 .  P a r t i c i p a t i o n  i n  t h e  p r o j e c t  i s  v o l u n t a r y  a n d  y o u  a r e  f r e e  t o  w i t h d r a w  f r o m  
t h e  p r o j e c t  ( w i t h o u t  p r o v i d i n g  a n y  r e a s o n s )  a t  a n y  t im e .  
4 .  I t  i s  p o s s i b l e  t h a t  yo u  w i l l  n o t  p e r s o n a l l y  b e n e f i t  f r o m  b e in g  a  P a r t i c i p a n t  i n  
t h i s  p r o j e c t ,  b u t  t h e  k n o w l e d g e  t h a t  w i l l  b e  a c c u m u l a t e d  t h r o u g h  t h e  p r o j e c t  
m i g h t  p r o v e  a d v a n t a g e o u s  t o  o t h e r s .  
 
5 .  Yo u  a r e  e n c o u r a g e d  t o  a s k  a n y  q u e s t i o n s  t h a t  yo u  m i g h t  h a v e  i n  c o n n e c t i o n  
w i t h  t h i s  p r o j e c t  a t  a n y  s t a g e .  T h e  p r o j e c t  l e a d e r  a n d  h i s / h e r  s t a f f  w i l l  g l a d l y  
a n s w e r  yo u r  q u e s t i o n s .  T h e y  w i l l  a l s o  d i s c u s s  t h e  p r o j e c t  i n  d e t a i l  w i t h  yo u .  
 
6 .  T h e r e  i s  n o  r i s k  f a c t o r  a s s o c ia t e d  w i t h  yo u r  p a r t i c i p a t i o n  i n  t h i s  p r o j e c t .  T h e  
a d v a n t a g e  i s  t h a t  yo u  w i l l  h a v e  a n  o p p o r t u n i t y  t o  h a v e  yo u r  e ye s  e x a m i n e d .  
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Annexure  M:  Consent  form 
 
P r o j e c t  t i t l e :  B l i n d n e s s  a n d  v i s u a l  im p a i r m e n t  a m o n g  b l a c k  p e o p l e  w i t h  
d i a b e t e s   4 0  ye a r s  a n d  o l d e r  i n  L im p o p o  p r o v i n c e ,  S o u t h  A f r i c a  
R e s e a r c h e r ’ s  n a m e :  M r .  R . G .  M a b a s o  
P r o m o t e r ’ s  n a m e :  Pr o f .  O d u n t a n  
  I  h a v e  r e a d  t h e  Pa r t i c i p a n t  I n f o r m a t i o n  S h e e t  a n d  t h e  n a t u r e  a n d  
p u r p o s e  o f  t h e  r e s e a r c h  p r o j e c t  h a s  b e e n  e x p l a i n e d  t o  m e .  I  u n d e r s t a n d  a n d  
a g r e e  t o  t a k e  p a r t .  
 
  I  u n d e r s t a n d  t h e  p u r p o s e  o f  t h e  r e s e a r c h  p r o j e c t  a n d  m y  i n v o l v e m e n t  i n  
i t .  
  I  u n d e r s t a n d  t h a t  I  m a y  w i t h d r a w  f r o m  t h e  r e s e a r c h  p r o j e c t  a t  a n y  s t a g e  
a n d  t h a t  t h i s  w i l l  n o t  a f f e c t  m y  s t a t u s  n o w  o r  i n  t h e  f u t u r e .  
  I  u n d e r s t a n d  t h a t  wh i l e  t h e  i n f o r m a t i o n  g a i n e d  d u r i n g  t h e  s t u d y  m a y  b e  
p u b l i s h e d ,  I  w i l l  n o t  b e  i d e n t i f i e d  a n d  m y  p e r s o n a l  r e s u l t s  w i l l  r e m a in  
c o n f i d e n t i a l .   
 
N a m e  o f  t h e  P a r t i c i p a n t :  
S i g n e d … … … … … … … … … … … … . . . . . . . . D a t e … … … … … … …  
I  h a v e  p r o v i d e d  i n f o r m a t i o n  t o  t h e  r e s e a r c h  p a r t i c i p a n t  a b o u t  t h e  r e s e a r c h  
p r o j e c t  a n d  I  b e l i e v e  t h a t  h e / s h e  u n d e r s t a n d s  w h a t  i s  i n v o l v e d .  
R e s e a r c h e r ’ s  s i g n a t u r e  … … … … … . … … . . . . …  d a t e … … … … … … …  
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Annexure  N:  Le t te r  f rom the  edi tor  
 
To whom it  may concern        2012-10-29 
 
H er eb y I  co n f i rm  th a t  t h e  f o l l ow in g  th e s i s :    
 
BL INDNESS AND V ISUAL IMP AIRMENT AMO NG PEOPLE WITH 
DI ABETES 40  YEARS AND OLDER I N  L IMPOPO PROVINCE,  SOUTH 
AFRICA 
 
               by  
 
            Raymond Mabaso  
 
h as  been  ed i t ed  f o r  language  and  techn ic a l  as pec ts .  
EM Lemm er  
 
104  Char les  S t  
B rook l yn  
P re t o r ia   
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Annexure  O:  Let te r  f rom the  s ta t is t ic ian  
 
 To whom it  may concern           2012-11 -  15  
 
Hereby I  con f i rm tha t  the  fo l l owing  thes is :   
 
BLINDNESS AND V ISUAL IMP AIRMENT AMONG PEOPLE WITH 
DI ABETES 40  YEARS AND OLDER IN  L IMPOPO PROVINCE,  SOUTH 
AFRICA  
by  
Raymond Mabaso  
 
Sta t is t i ca l  ana lys is  was done by  P ro f  P  Nd lovu  and  Ms  M A Managa.   
 
Depa r tmen t  o f  S ta t i s t ics   
Te l :  +27  12  429  4877 /6877  
Ce l l :  +27  79  492  4078  and  0820708434  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
